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PREFACE TO THE SECOND EDITION 


no\V£\FT inadequate!) he unj have discharged his task, tbo 
editor cannot help feeling tint he will be forgiven merely on 
account of the fact that m undertaking tlus work he has been 
the means of reviving a book to whose reappearance man) must 
have long been looking forward Sir John Thomson \\ alker s 
“Surgical Diseases and Injuries of the Gcmto Urmnn Organs, ’ 
from the moment of its appearance m 1911, not only established 
itself in this country as a standard work, but made for itself a 
reputation abroad As a result the edition was quick!) exhausted 
and the book bicame unobtainable Tho inters ention of the 
"War and, after this the heavy demands of hospital \nd pm ate 
practice, made it impossible for the author to give the time 
necessar) for the bringing out of a second edition Trom this 
impasse the work lias betn eventual!) rescued by the editor, 
who has long felt that it would be a great lo.ss to h rologv m 
gencril and to the British school of urolog) m particular, if a 
textbook of such utility were to be allowed to disappi ir \\ ith 
the concurrence and help of Sir lohn Thomson \\ ilker ho has 
taken upon himself the responsibility of reusing and bringing 
“Surgical Djseii.es and Injuries of the Gcmto Lnnan Organs” 
up to date, in the hope that the new edition wall proie as 
valuable to members of the profession engaged m general 
practice m the future ns it has done m the past 

In the original preface the author stated that a textbook 
should reflect the current opinions of tho da) ind at the same 
tune, bear the impress of the experience and individual \iews 
of the author It has been the editors endrav our, while 
preparing this second edition, to keep the same aim in new, 
and b) drawing large!) on the author’s writings since the 
publication of Ins book, he has been able to maintain the same 
individual note which characterized the original edition, but wbat 
has helped the editor most has been the authors ver) active co 
operation m the work of revision, to which he contributed not 
onl) by valuable comment and criticism of an) new matter intro 
duccd, but by personally reusing and re writing many pages of tho 
new edition An editor, like a good impresario, should remain m the 
background as much as possible, and only m the case of four new 
chapters for which it was the author’s desire thaft. fttuehou^ be 
v 
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responsible, has he allowed his own personality to obtrude. Other- 
w isc his efforts have been confined to revising and amplifying those 
sections of the work that advances in knowledge had rendered 
out of date. That tin's has entailed a considerable amount of 
work and necessitated many additions to the tcvt will be 
understood by anyone who surveys the progress that urology 
has made during the last twenty years The editors chief 
embarrassment has been, the wealth of new material at his 
disposal, and his difficulty that of bringing the book up to 
date without materially increasing its sire. This indeed has 
only been rtindc possible by resorting to smaller type in paragraphs 
dealing with operation results, and in avoiding the temptation 
to discuss many points which, although of interest, were 
theoretical rather than practical 

In addition to the new chapters on renal function tests, 
transurethral operations, obstruction at the bladder neck, impotence 
and sterility, so much new material has been added to those 
dealing with prostntic enlargement, renal tuberculosis and 
bladder tumours that they liasc had to be entirely re-written. 
Other amplifications have been made necessary by the increasing 
importance of X-rays in urology, not only m the realm of 
diagnosis, but also of treatment At the tunc of writing the 
first edition, pjelography was m its infancy It has now- 
earned for itself such an important place m urology that the 
interpretation of pyclograms has become nn indispensable part 
ol the urologist’s training For this reason many new plates 
base been added illustrating the changes produced in the 
pelvis and calyces in different urinary conditions 

Thanks arc due to Dr. Cuthbcrt Dukes for lus assistance m 
reusing the pathological sections of this work and to Mr R. E. 
Nornsh for minor additions to the anatomy of the gemto-unnaty 
organs and to the sections dealing with the operation of 
sympsthectomv. 

KENNETH M WALKER. 

London, 

December, 1933 
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In the following pages I have given in account of the 
diseases and injuries of the urinary system, and of the male 
genital sy stem, which I hope mil prove of value to members 
of the profession engaged in general practice, and ma> also assist 
those on the threshold of a surgical career 

A textbook should reflect the current opinion of the day, and 
should at the same time bear the impress of the experience 
and individual views of the author I ha\c endeavoured to give 
each its proper place in this \ olume 

For the benefit of those anxious to obtain a more extensive 
knowledge of any subject, a few references to recent articles from 
the literature of different countries have been provided Man) 
valuable articles have of necessity been omitted from these lists, 
but references to these may be obtained through the channels I 
have quoted 

In writing these pages I have drawn largely on my own expen 
ence and have referred to many personal cases Many procedures 
which are of merely historical interest have been omitted, and 
space has thus been found for a more adequate discussion of 
modem methods 

The claims of a pathological as opposed to an anatomical 
classification of diseases have received full consideration 

I decided to retain the anatomical classification for the reason 
that this work lays no claim to be a purely scientific treatise on 
the diseases of the gemto urinary’ organs, but is intended to 
serve as an aid to clinical work, and my personal experience 
of using textbooks arranged m the anatomical and m the 
pathological classification is that it is easier to refer to the 
former in. an obscure case than to the latter 

In recent works there is observable a tendency to slur over 
the science ancl to make prominent the art of urinary surgery 
With this I am not m sympathy It is, I believe, impossible to 
carry out good work on a superficial knowledge of the patho 
logical conditions with which the surgeon has to deal 

The pathology giv cn m the following pages is not the pathology 
of the post mortem room It is the living pathology met with 
by the surgeon in the operating theatre, and, as such, is of vital 
importance to proper treatment. 
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Sjpecnl attention I 113 been paid to both the immediate and 
the htc results of operation, and, whenever possible, reliable 
statutics m regard to these have been given Tins will, I hope, 
prove of value to the practitioner in considering the question of 
prognosis 

The illustrations with very few exceptions, are from cases 
that hue been under m) care, or from specimens that have been 
removed b) opcntion 

Professor A R Ferguson, of Cairo, gencrouslj provided a 
senes of beautiful microscopical sections illustrating billiarziosis, 
from which Pigs 119, 120, and I2I were drawn To him and to 
Professor F C Madden, who also helped me wi this ecction, I 
wish to express m> warmest thanks The c)stoscopic drawings 
arc, I believe, of exceptional value They were obtained direct 
from the patient, and ate chosen from a Large collection made 
during a number of jears For these ami for man) other 
illustrations 1 have to thank the patience and skill of Mr 
Thornton Slnclls To Dr G Dnpuv m> thanks are due for Ins 
skilful realism m drawing the illustrations of operations I have 
to express my gratitude to mj friend Sydney G MacDonald, 
F R C S , who undertook the arduous task of reading proofs, 
and to whom I am indebted for man) valuable suggestions 

J \\ THOMSON W ALKEK 

January 191 1 
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SURGICAL DISEASES AND INJURIES 
OF THE GENITO-URINARY ORGANS 

PART 1. — THE KIDNEY'" 


CHAPTER I 

SURGICAL ANATOMY 

Situation of the kidney. — The kidneys he obliquely on the 
posterior wall of the abdomen, the upper end of each being 2| 
cm , tbe lnlum 3} cm , and the lower poJc 4 cm from the middle 
line The anterior surface lias an antero-extemal aspect 

The upper border of the kidnev corresponds to tbe middle of 
the 11th dorsal vertebra, and the lower border to the lower border 
of tbe transverse process of the 3rd lumbar vertebra about 5 cm 
above the iliac crest, Tbo left kidney reaches to the upper border 
of the same process The hilum of the kidney corresponds to 
tho 2nd lumbar vertebra The upper two thirds of the kidney 
he under cover of the 11th and 12th nbs, the lower one third 
descends below them The 12th rib may, rarely, be absent, it 
may be short and only come into relation with a small part of 
the posterior surface of the kidney, or it may be long and project 
beyond it. A short 12th nb. less than 7 cm long, is always 
horizontal, a longer nb is oblique 

Relations of the kidney (Figs 1, 2) — The posterior re la 
turns aro the diaphragm, and the antenor layer of the trans 
versahs aponeurosis which separates it from the quadratus 
lumborum muscle A strong process of this aponeurosis, tbe 
costo vertebral' ligament reaches from the tips of the transverse 
processes of the 1st and 2nd lumbar vertebra} to the 12th rib 
Between the fibres of origin of the diaphragm from the external 
arcuate ligament and the 12th nb the pleura is uncovered and 
comc3 into relation with the kidney The psoas muscle is also 
b I 
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crosses the kidne\ and passes down its outer border, and the left 
colic arterj lies upon its anterior surface It is attached to the 
diaphragm above and outride the hidne\ b> the plircno colic 
ligament At the lower pole, in the anglo formed by the flexure 
of the colon the coils of ^mall intestine are separated from the 
kidney bj peritoneum 

The suprarenal capsules are tn contact with the upper pole 
of each kidney and attached to it by areolar tissue The con- 
nection is not \crv firm in normal kidnevs, and diminishes with 
age , in disease of the kidnev it maj be dense!) adherent 



Investment of the kidney. — The hidne) lies embedded m 
a layer of fine fat, the fatt> capsule, contained in a fascial on 
% elope the fascia propria or perirenal fascia (rig 1 ? 3 4) 3 he 
penrenil fascia appears between the transicrsahs fascia and pen 
toneum, and divides into an anterior and a posterior layer at the 
border of the kidnej The anterior Ia\er co\ere the front of the 
kidney and crosses the middle line to join the corresponding layer 
of the opposite side passing in front of the abdominal aorta and 
inferior vena cava A thin lajer splits off at the hdum and coiera 
the renal blood vessels The posterior la) er, or fascia of Zucker 
hand!, lies behind the kidne), and, after sending a layer to the 
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renal vessels pa^cs on to be attached to the aides of the bodies of 
the \crtcbre At the tipper pole of the kidney the layers unite 
after hating enclosed the suprarenal capsule and are attached to 
the under surface of the diaphragm forming a suspensory ligament 
\t the lower pole the anterior layer is continued onwards lining 
tho peritoneum and the posterior later is gradually lost m the 
extra peritoneal fat without uniting with the anterior later 

The perirenal fascia thus forms on ent elope which is open 
on its internal and inferior aspects It is strengthened bv an 
additional catering of 
fascia the fascia of 
Toldt which is dts 
trtbuted between the 
fascia propria and 
the hepatic flexure of 
the colon and the dc 
scendmg part of the 
duodenum on the right 
side and the splenic 
flexure of the colon on 
tho left side 

The kidnet is im 
mediately surrounded 
by a fine later of 
fibrous tissue in which 
are soon, non stri{ e 1 
muscle fil res This 
capsule passes m at 
the hilum to become 
continuous with the 
outer la\ cr of the pel 
ms of the kidney and 
also intests the renal 
vessels The capsule is easily stnppc 1 from the kidney ns far as 
the hilum 

Irom the outer surface of this capsule a network of fine fibres 
passes out m all directions to the pcnrcnal fascia In the meshes 
of this is deposited a layer of fine yellow fat — the fatty capsule — 
forming a 1 el in winch the kidney lies This layer is thicker over 
the posterior and outer aspects of the kidney It doe3 not exist 
before the tenth year 

Structures at the hilum The renal pelvis (Tig 5) — Vt 
the level of the lower end of tho kidney the ureter begins to 
expand into a trumpet shaped extremity which passes the hilum 



Fig 3 — Diagram of the arrangement of 
the perirenal fascia in scrtical section 




Fig. 4. — Diagram of the arrangement of the perirenal fascia in 
transverse section at the level of the 2nd lumbar vertebra. 


seen As it passes upw arils the pel us usually separates into 
tiro pnman divisions— u smaller upper and a larger loner branch 
— and each of these separates into three or more subdivisions, 
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Fig. 5. — Diagram of the arrangement of the structures at the 
htlum in transverse section of the kidney. 


called calyces (average number, tune), which receive the apices 
of the pyramids of the kidney on which open the large collecting 
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tubes Lach calrv surrounds two or sometimes three pipillte 
The ealjees arc arranged in an anterior ami a posterior series 
Modifications of the pnman division are not uncommon (Fig (> ) 
The average eapicitj of the renal pels is is about 15 ec 
Distension of 10 cc or less in the living subject gives rise to 
pain 

The renal artery 
fFig 7) — The left 
nrterj is I cm shorter 
than the right Small 
branches arc given of! 
from the nmn trunk, 
or the primary dm 
Sioiw which pass to 
the fnttv capsule and 
form a network round 
Fig 6 — Tracings from pyclograms of the kidnev At the 
different types of renal pelvis and sari hdum the renal artery 
ation m calyces divides into three or 

- D thotomou* 0 * 1 * % mple p«M. *cmpo«J foilT brandies TWO 

or three of these pass 

into the sinus in front of the pelvis and one passes behind it 
one of the antenor branches parses to the upper pole and may 
reach it directly without entering the hdum The retropehic 
branch passes over the upper border of the pelvis and runs down 
wards under the edge of the posterior lip of tho hilum 

The bnnehes further subdivide and enter the kidnev at the 
columns of Bcrtini between the pvrflimds each pyramid being 
surrounded bv four or five arteries These run alongside the 
pj ranuds and curv e towards the base of the pyramid The arteries 
do not anastomose either at the base or around the pyramids 
The arterial supplv is divided into an antenor and n postenor 
system which are independent and each branch of wlucb is a 
terminal artcrv The antenor 8 \ stem vs larger than the postenor 
which is formed by the single posterior pnnnrv branch The 
arteries of the kidney communicate on the surface of the organ 
with those of the adipose capsule and through these yyith the 
diaphragmatic lower intercostal and lumbar arteries This anas 
tomosis with parietal arteries is not sufficient to carry on an 
adequate blood supply if the renal arterv is blocked 

\n additional renal arterj is pre^nt in about °0 per cent of 
bodies The accessorv arterv may anse from the trunk of the 
renal artciy, from the aorta or from one of the parietal artenes 
such 03 the inferior phrenic The vessel may pass into the kidney 
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at the htlum or it mav enter the surface of tho hidaev at the 
upper or lower pole on either the anterior or posterior surface 
Such a vessel 13 more frequent on the left side and abov e the normal 
renal artery \n abnormal renal artcrv may piss in front of or 
behind the ureter When the hidnevs are abnormal in shape 
and position an abnormal blood supply is verj common Irrcgn 
Ianties in the \ cm 3 arc also common The surgical importance 
of these abnormalities hes in the facts that m nephrectotm an 



Fig 7 — Diagram of the relations of the veins arteries and pelvis 
at the hilum of the hrdncj A cornice of kidney tissue has 
been cut away to displaj these structures 

abnormal vessel may escape ligature and cause serious htemor 
rhage and that hydronephrosis mav result from pressure of the 
\cssel on the ureter In m\ experience an aberrant arterj the 
size of a crow quill passing to the tipper pole is verj eommotiK 
met with m performing nepbrectom} The artcrv is derived from 
the suprarenal or phrentc arter) 

On the surface ol the hidnev the area corresponding to each 
pyramid is usuallv marked out bv Imes of paler colour and a 
depressed line can be seen running parallel to the convex border 
a little in front of its most prominent part This is Brodel s 
line and with the other pale areas it indicates the lines along 
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which the arteries course Brode! 8 line is the most \ oscular part 
of the Kulne}, ami should for this reason he avoided m incising 
the organ The least vascular line 15 that which separates the 
anterior and posterior arterial systems and runs parallel to and 
a little behind the curved border This is the exsanguine line of 
Ifyrtl and is the best line for nephrotouiv incision 

The renal veins (Fig 7) — The small renal veins ate col 
looted b) large anastomosing venous nrche3 running parallel with 
the surface of the hidne) The veins emerge from the Kidney 
substance between the papillae of the pvramids and anastomose 
between the eal>ces Kumerous branches then combine to form 
two large trunks in front of the pelvis These and a smaller 
posterior branch unite to form the renal vein The left renal 
vein receives the spermatic or ovarian vein 

The nerve supply of the kidney — The renal plexus is ft 
complex system of nerves surrounding the ren il nrtcrv and cx 
tending outwards upon its branches Two main groups of fibres 
enter the plexus Antcnorlv the} come from the oortico renal 
ganglion an outljing part of the cadiac ganglion, with one or two 
additions from the genital plexus and the aortic plexus Posteriori* , 
the least splanchnic nerve enters the ganglion and fibres are dem ed 
also from the suprarenal plexus One or two smaller ganglionic 
masses are found in the plexus especially along the upper and 
lower borders of the arter} Distall} the fibres follow the branches 
of the nrterv, being collected into two mam streams which enter 
the renal sinus in its upper and lower parts 

The fibres are derived from the 10th, 11th, and 12th thoracic 
segments with a small contribution from the 1st lumbar Para- 
sympathetic fibres reach the plexus through the vagus which 
sometimes sends fibres directl} to it, and the sympathetic supply 
1-5 derived from the lower splanchnic nones and from the aortic 
plexus 

The nerves mav be traced to the smallest \ essels and are largely 
vasomotOT, though twigs have been followed out to the renal 
capsule, and n few to the renal parench} mn The latter collect 
near the pyramids and the lesser cal}ces Fibres also pass to the 
pelvis and cal}ces direct, and these contain afferent elements 
carrying the painful sensations of distension from these parts, 
here also are fibres efferent in type, division of which is stated to 
van the co ordination of the contraction of the pelvis and cahces 
"Most observ era are agreed that the non es of the kidne} mvj 
vary the flow of urine only through the vasomotor function and 
that the} do not exert any action upon the secretory activity 
of the organ 
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A large mne which has been called the superior principal 
nerve of the ureter, pisse» downwards on to the latter from the 
lower part of the ren il plexus arising ns the lower branch of the 
renal arten enters the renal sums 

Lymphatics of the kidney (Tig 8) — The 1} rnphatics arc col 
fcctcd into four to seven large trunks which emerge at the htlum 
Thc\ pass partlv m front of the a cm and parti) behind it to glands 
King in front of and behind the \enn ca\n on the right side and 
alongside the aorta on the left side In their course thev run' in 



a sort of mesentery between the la>crs of the fascia to the gland* 
This extends from the inner border of the kidnev and the ureter 
on the outer side to the aorta on the left and the inferior \ena 
cava on the right (Grtgoirc) The} do not anastomose with neigh 
bounng l>mphatic plexuses 

The glands earliest affected m malignant disease of the kidnev 
are found at the htlum and lying along the side of the aorta between 
it and the spermatic \ein and along the vena cava These glands 
be in small numbers above the renal vessels and in larger numbers 
below them The mediastinal glands are then the seat of deposit 

The renal pedicle — The pedicle of the kidnev consists of 
the renal vein, the renal artery, the lymphatic vessels and the 
nerves together with a varying amount of fat The pedicle is 
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about 4 cm long It is shorter on the right side than on the left 
It is longer in kidneys which he Ion down and m those which 
show fcetal lobulation When the kidney is abnormal! v movable 
the pedicle becomes elongated, and the organ m its excursion swings 
downwards and towards the median line round the attachment of 
the artCT) and tho vein \S hen the kidney is raised into a lumbar 
wound the artcrv and vein arc increased m length hi stretching 
On the right side the wall of the inferior vena cava 13 dragged 
outwards but on the left side the aorta is more resistant The 
pedicle is seldom transverse Usual!} it passes obliquely upwards 
tow irds the middle line \\ hen the kidney is brought into a 
lumbar wound tins obhquitj is increased The circumference of 
the pedicle vanes greath It is increased by an early branching 
of the renal arterv and in diseased hidings may be great ! v thick- 
ened bv masses of fibrous fatty tissue 

Attachments of the kidney.— The following structures 
combine to support the kidne} Thc\ prevent the organ from 
being displaced but allow it to more freely (3 to 5 cm ) with 
respiration 

1 Hie renal vessels 

2 Tho peritoneum 

3 The attachment of retroperitoneal surfaces of the duo- 

denum, colon pincreas 

4 Ihc adhesion to the suprarenal capsule 

5 The perirenal fascia ancl the supporting network of fibres 

that pass to it from the renal capsule 

0 Ihc pcnreml fat 

7 The fasen of Toldt 

8 Ihc abdominal organs in g* neral through their notion of 
mtra abdominal pressure 
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CHAPTER II 


PHYSIOLOGY AND PATHOLOGY OF THE 
RENAL FUNCTION 

Tub following functions arc combined in the kidney — 

l. The kidneys separate from the blood a fluid of different 
molecular composition namely the unne 

2 They exercise a selective power by which certain sub 

stances arc removed from the blood These substances, 
if allowed to accumulate m the blood produce uraemia 

3 They have a svnthctic action which places them m a 

line with other glandular organs Ifippunc acid is 
built up and secreted by the hidnevs 

4 An internal secretion which affects nitrogenous meta 

holism is suggested bv certain experiments 
The unne differs from the blood in reaction m the absence of 
the proteins of the blood, in the presence of hippunc acid m the 
unne, and in the different percentage of its constituents 

The most important factor in producing vnnations in the 
renal secretion is the velocity of the blood flow through the organ 
This is affected by vnnations in the general blood pressure \\ hen 
the aortic blood pressure falls below 40 cm of mercury the flow 
of urine stops Constnction of the renal artencs by stimulation 
of the renal nerves or pressure upon the renal artery so as to 
obstruct its flow, and obstmction to the renal vein, dimmish the 
blood flow and reduce the secretion of unne 

EXAMINATION OF THE RENAL FUNCTION 
An estimate of the function of the hidnevs in diseaso of these 
orgaus may be formed (l) by the diseov cry of symptoms of renal 
failure, (2) bv an examination of the unne or (3) by certain tests 
of the renal function 

1 Signs and Symptoms of Ri.nal Faiujpf 
Pam is a sign that the kidneys are diseased but it is not a 
reliable indication of interference with the renal function The 
11 
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kidncvs nun be the «cat of advanced disease and their function 
senouslv impure 1 and tin. patient be entireli free from pam 

Thirst worst at m^bt is the most fre juent si mpfom of inter 
ference with the renal /unction It is marked m 20 per ecat of 
cases of nrman obstruction The tongue carl) becomes dn (12 9 
per cent ) at first along the centre and later over the whole 
surface It has a glazed cracked appearance that is distinctive 
In the later stages of urnmr) scptic-cmia the tongue is drr and 
covered with ft brownish fur (parrot totijue) Ixws of appetite is 
constantlv present and in severe cases a buccal dvephagn becomes 
established from the dm ess of the mouth [Nausea and vomiting 
arc late s\ niptmns Trontal headache is present in 22 per cent of 
cases of tinnarj obstruction The skin is dr) and harsh and thes n 
patients seldom sweat 

The complexion is sallow and muddv rninciation is often 
present and is ver> marked if there be septic inflammation of 
the kidncts Hiccough is a sign of grave insert it mat be 
slight and graduall) mcrcisc exhausting tho patient’s strength 
Drowsiness is a constant and grave symptom of renal failure 
In obstructive anuria however the mind remains clear for dais 
Restless dolmum is « fro juent simptom and is most marked at 
night 

The temperature is not raised unless septic complications are 
present In cases where tho Kulnev is being alowh destroyed bv 
obstruction tho temperature is sh e htlv subnormal and in ob 
structwe annna it is contmuouslv subnormal In chronic septic 
p)eloncphntis a subnormal temperature is present and mi) be 
interrupted from time to time bv rises of temperature from exacer 
bations of the disease In acute septic p)elonephntis and dunng 
the development of a pjonephrosis the temperature is high and 
swinging In suppression of unne following urethral operations 
the temperature nscs ripidl) after a ngor and remains high dunng 
the course of the disease There is no (edema nor are there 
changes m the henrt and vessels If the renal failure is due to 
septic infection there maj be rigidity and tenderness over one or 
both kidncvs In acute septic pi eloneplmtis ami m some cases 
of pyonephrosis one kulnej is frequcntl) enlarged 

2 Examination of tup Urine 

The average specific gravity of the urine varies from 1018 to 
10 7 0 It is temporanl) decreased by copious draughts of fluid 
and increased b) any condition which tends to reduce the water) 
contents of the urine, such as profuse sweating or dwrhaa V 
continuous]) low specific gravit) when associated with other signs 
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of disease is a grave swuptom In all forms of pohwia except 
diabetes melhtua the specific grant; is low ered Thus m h; sterical 
polyuria it mar be 10 Oo or less The specific grant} is estimated 
with sufficient accuracj b) means of a unnometer which should 
float free m the untie The figure is obtained b\ reading off the 
lowest mark that can he seen with the c> e at the Ic\ el of the fluid 
The average qvnntltv of urea excreted m twenty four hours 
in a health; individual is about 'll grammes (500 grains) or 2 
per cent The excretion of urea is diminished m disease of the 
kulncvs but there nrc man} extnrcnnl causes for variation in 
the qmntitv of urea contained m the urine such as diet absorp 
tion tissue metabolism and hepatic action 

Urea forms only about 80 per cent of the total nitrogen com 
pounds m the unite and if accurate observations are to be made 
the total nitrogen excretion should he estimated 

Temporat} variations in the urea output arc valueless in csti 
mating the renal function unless the diet and other factors which 
influence the production of urea are carcfullj controlled Con 
tmuous reduction m the urea is of greater value and shows that 
the function of the kidnc}s is serious!} impaired Similarly 
pointed estimations of chlorides in the urme do not furnish an} 
precise information in rcginl to the activity of the renal function 

Quantity of t/rmc 

Polyuria — The quantity of urme passed in twenfcv four 
hours amounts to 40 j 0 oz (1 200 to 1 500 cc) Considerable 
variation maj be observed depending upon the removal of water 
from the bodv bv the skm lungs intestines etc the amount of 
fluid ingested and other physiological factors 

Transient potvunn occurs after an attack of fever or an epilep- 
tic attack There is continuous polyuna in the different forms 
of diabetes m chronic interstitial nephritis whether in the form 
of chronic Bngbt s disease or the result of back pressure in urmar) 
obstruction 

Frequent contraction of the bladder is said to increase the 
quantity of unne secreted and in all forms of disease where there 
is increased frequency of micturition there is as a rule an increased 
quantity of unne 

Polvuna 13 a constant symptom m the chronic interstitial 
nephritis that results from tmnaty obstruction (stricture enlarged 
prostate) (Chart 1 ) The polj una in such eases is a grave symp 
tom of permanent reduction of the renal efficiency Ibe quantity 
excreted vanes from 80 to 100 oz in twenty four hours It is 
liable to sudden falls each of which marks a temporary reduc 
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tion in tbo already enfeebled renal function The percentage of 
urea and other iinnin constituents is much reduced The total 
quantity of these bodies pissed m twenty four hours ma} bo 
onl) alightty below the normal standard, but may be much smaller 
Folyuna is observed in 
ciscs of advanced cilcu 
lous disease where the 
kid tie) tissue has been re 
c duccd to a mere Bhcll and 
£ is the seat of chrome inter 
stitial nephritis and chronic 
septic nephritis There is 
-? polyuria m the carle stage 
y of tuberculous disease of 
« tho kidney due to conges 
| tion of the organ Tem 
E porar) polyuria usuallj fol 
•a lows tho removal of a 
fS diseased kidncj , and at 
the same time the specific 
° gravity is raised and tho 
*o qunntitv of urea increased 

g (Chart 2 ) A similar 

v poljuna and increased 
S secretion of urea is usuallv 
- found during the first week 
Ja after other abdominal oper 
£ ations 

5 Poljuna mav alternate 
with oliguna in cases of 
| chrome septic p) clone 

" phntis In tins disease 

£ theic is polvuna with a 

subnormal temperature nl 
tematmg vnth attacks of 
oliguria with a nsc of 

temperature (Charts 3 4 ) 
Nervous or hysterical 
polyuria — This form of polyuna occurs m voung adults m 
nervous excitable individuals both male and female It raaj 
commence suddenly and continue for a fen hours or for several 
weeks 

The patient may be subject to attacks of this nature from 
time to time The unne is pale, clear, and of low specific gravity, 
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Chart 2. — Increased secretion of urine with raised specific gravity and percentage of 
following nephrectomy in case of calculous pyonephrosis. 
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In a prolonged attach the urine is increased b) one or two pints 
in the twenty four hours TJ trst is not a marked feature of the 
maladt TJtere are usually obscure abdominal jmiin w I rcli are ne\ er 
seicreor definitely localized 



Oliguria and anuria 
— Oligum is a diminished 
secretion of untie , atiuna is 
a total cessation of the so 
cretion 1 1 e agencies w Inch 
bnng about oligum and 
niiun i raw Ire classified m 
the following manner — - 

(1) If \ stencil nnuna 

(2) \nuna due to 
changes in the 
g neral circulation 
of tl e bod\ 

(3) Pcfkx anuria 

(а) Urethra 

(б) Bladder 

(c) Ureter 

(d) Kidncv 

(t) Infectne anuria 
(a) llximtogcnoiis 
(i) Toxic 
(u) Ihcttnal 
{!>) \sccndmg unn 
nr> 

(G) Urinuri tension 
anuria 

(o) Obstruction— 

(i) Gradual 
(n) Sudden 
(h) Sudden relief of 
tension 

(G) Vnuna from de 
struct ion or rt 
movat ot xtwal 
tissue 

(а) Grain'll de- 
struction 

(б) Sud len com 
plete destruc 
tion or remoial 
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(1) Hysterical anuria.— There may be diminution or complete 
suppression in cases of severe hysteria. Anuna has lasted for 
several hours, or oven for some days. Apart from continuous 
vomiting, no symp- 
toms of unemn have 
been observed m such 
cases, A copious poly- 
uria immediately fol- 
lows the anuna 

(2) Circuiatory 
anuria.— After severe 
and prolonged opera- 
tions the secretion of 
urine is temporarily 
reduced or suspended. 

This may last for 
several hours, and is 
due to the low blood- 
pressure of shock and 
collapse. The effect 
of the anesthetic, and 
perhap3 the absorption 
of antiseptics, may 
play a subordinate 
part. Where the kid- 
neys are diseased and 
the active rennl tissue 
much reduced tins may 
be the exciting cause 
of continuous and fatal 
anuria. Usually the 
function is restored 
when the blood-pres- 
sure again rises. In 
shock following grave 
injuries to the body, in 
the collapse of cholera, 
and in other conditions 
of extreme lowering 
of the blood pressure, 
anuria is present. 

(3) Reflex anuria. 

— The passage of an 
instrument along the 

C 
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urethra maj be followed bv suppression of unne In such a case 
the urethra may be hcalthv or it may be the sent of stricture or 
other disease In some eases no blood follows the passage of 
the instrument and po3t mortem examination of the urethra 
fails to reveal the slightest abrasion The kidnevs arc sometimes 
the seat of chronic interstitial nephritis or chrome septic nephritis 
and thee have been found deoph congested, but in some caeca 
nothing abnormal has been discovered 

Suppression of unne is more hkelv to occur when on mstm 
ment has been roughlv passed and where the disease for which it 
is used is in the deeper part of the urethra In the majontv of 
cases there has been difficulty in passing an instrument and this 
has been followed by some bleeding Some hours later usuallv 
immcdiatelv after the first passage of urine the patient has a 
ngor and the temperature rises to 103’ or I0f° I after which 
no urine is secreted 

The majority of these ca«es are duo to septic absorption 
TIim occur only in patients whose unne is heavily infected and 
the rigor follows a transient bietcruemia consequent on the jass igc 
of infected urine over the raw surface of the urethra 

Surgical interference with the bladder mav be followed by 
suppression of unne espctwlh if the kidneys are already diseased 
Itefiex impulses from a ureter started b\ a stone or the 
catheter may inhibit the secretion of the corresponding kidnei 
The function of the second kidney may be inhibited and com 
pletc anurja result by reflex impulses from a stone m the ureter 
The corresponding kidnei is affccte l partU by blocking of its 
ureter and partlv by reflex impulses from the ureter The second 
kidnei mav be health! in such a case but almost invariably it is 
impaired bv disease 

Sudden kinking of the ureter by torsion of the pedicle m a 
case of movable kidney maj bring about a temporarv diminution 
in tbc secretion or a complete suppression The function is re 
established when the torsion is relieved 

There is a reflex depressaut effect exerted by one diseased 
kidney on its kealthv or less diseased neighbour In cases of 
pyonephrosis, unilateral suppurative py eloncphntis and other 
irritative conditions the total quantity of unne is usually much 
reduced On removal of the diseased kidney the activity of the 
remaining kidnei relieved of tie depressant reflex is greatly 
increased 

Surgical interference with one kidney is said to produce a 
reflex inhibition of the activity of its neighbour Although it 
appears probable that some such effect mav be temporanlr 
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produced it con only last during the time of the operation and 
if the second kidney is adequate before the operation tins cause 
will not induce postoperati\ e anuria Other factors which are 
much more potent in producing anuna after a kidnei operation 
are the effect of the anaesthetic and of absorbed antiseptics on the 
remaining kidney and the low blood pressure of shock I' urther 
the remaining kidnei ma\ ha\c been inadequate before the opera 
tion and the removal of its neighbour onh makes tlus evident 
Irritation of the kidnei pedicle by a drainage tube after nephrec 
tom\ has been found to produce reflex anuna (Israel) 

(4) Infective anuria (a) Hamatogenou * — In acute nephntis 
caused b} a haematogenous infection m septicaemia influenza 
pneumonia or tvphoid fever and in auto intoxication from gastro 
intestinal infections suppression of unne is frequenth present 
and may be fatal Anuna following urethral operations where 
t!w> kidneys are health) and no ascending infection has occurred 
is probably toxic in nature in man) cases 

(b) i'ceiidiny — Vn acute ascending affection of the kidne)S 
from the bladder arising from an old standing cvstitis or induced 
by means of septic instruments ma\ cause complete and rapidly 
fatal anuna Chrome septic p\ cloncphntis secondary to disca^ 
of the lower unnary organs is accompanied b\ oliguna which 
becomes more pronounced with acute exacerbations of the disease 
and complete anuna may supenene 

(o) Urinary-tension anuria — (o) Gradually increasing ob 
struction to the outflow of urine such ns is met with m enlarged 
prostate produces a shgl t dilatation of the kidney and chronic 
interstitial nephntis and in tlus way the secreting tissue of the 
kidner 19 slowly destroyed The onset of anuna m the^e cases 
is referred to under the heading of Anuna from Destruction of 
Rennl Tissue ( see below) 

(b) Rapid occhwion of both ureters is met with in malignant 
growths of the bladder m\olving both uretenc onfices and m 
other pelvic growths such as carcinoma of the uterus Where a 
calculus suddenly blocks the lumen of the ureter of a solitary 
kidney or w here both ureters become simultaneously bloc! ed 
obstructs c anuna results The calculous anuria is partly obstnic 
tive and partly reflex 

(c) Anuna may follow the sudden relief of unnary hvper 
tension When the urine has been secreted under increased 
tension for some time as m enlarged prostate and the kidneys 
are the seat of interstitial changes the sudden emptying of an 
over distended bladder is frequently followed by suppression of 
urine This suppression is probally duo to sudden engorgement 
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of the rent! vessels It is more likely to occur in old than in 
young nun 

(0) Anuria from destruction or romoval of renal tissue 
— The removal of a solitary kidney, or n working kidney whose 
neighbour is destroyed by disease, is followed by anuria and death 
m a few days When nephrectomy has been performed, and the 
second hidne> 13 nctne, but incompetent from disease to perform 
the total renal function the pittent may survive the operation 
and gradual!} sink with symptoms of increasing renal failure, 
and die some months after the 
operation hero disease, such 
ns stricture, enlarged prostate or 
calculus or tuberculosis of the 
kidney, bns gradual! v destroyed 
the ti^uc of the kidne}, there is 
usually polyuria This is inter 
nipted from time to time by 
attacks of ohguna or anuria 
brought on by slight causes 
(Chart 6) Finally an attack of 
anuria proves fatal 

Treatment of anuria.— The 
following measures should be 
adopted m cases of anuria I)i 
urctics are administered, such 
as caffeine (5 gr ), diuretin (10 
gr), thcocm sodium acetate (5 
gr ), hot Contrexeville water, and 
citrate of potash (25 gr ) 

Hot fomentations and poul 
tices are applied oyer the loins 
The patient is placed in a 
hot pack or a vapour bath 
A saline infusion of seyeral 
pints (sodium chloride, 1 dr to the pint) is slowlv introduced into 
the rectum 

In severe cases the introduction of one to two pints or more of 
sa’line so’iu'non into a wem has a powerful amretic eSect It has 
been pointed out that the kidneys are embarrassed by the intro 
duction of chlorides, and these should be replaced by sugar solutions, 
which are powerfully diuretic Wade prefers, for intravenous 
injection, 1 per cent sodium sulphate In severe cases continuous 
intravenous injection through a needle tied into a vem for 2f—18 
hours may be employed About twenty drops enter the vein 



Chart 5 — Unnc and tempera 
turc in obstructive anuria, 
showing subnormal tempera- 
turc and practically com 
pletc anuria, interrupted b> 
a copious polyuria. 
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every minute and by this means n very large quantity of fluid 
may be administered in the course of twenty four hours 

Solutions for intravenous injections should be prepared from 
fresh distilled water, and if glucose solutions are to be used they 
should be made from the special brand of glucose prepared for this 
purpose It is an advantage to buffer such solutions with sodium 
phosphate A quantity of 50 c c of 50 per cent glucose requires 
0 09 grm of ch sodium hydrogen phosphate to bring it to a pH of 
7 0 Solutions for intravenous injections should be sterilized 
by boiling, or in the autoclave, and stored in glass bottles with 
closely fitting glass stoppers and sealed by covering with water 
proof paper 

In less urgent cases the injection nnj be given subcutaneously 
or intramuscular]} Jeanbrau recommends an isotonic solution 
of glucose (47 grm per 1,000), or of saccharose or lactose (90 grm 
per 1,000) 

A solution of 5 per cent of gIuco«e is isotonic and I use this 
m preference to saline solution in anurn 

Neplirotomv is followed by re establishment of the secretion 
in some apparently desperate cases This will be discussed in 
connection with the diseases causing anuria 

Hysterical anuna is treated by bromides yalemn etc 
Diuretics should bo administered and care exercised that the 
patient has no opportunity of fraudulcntlv disposing of unne that 
may be passed 

In circulatory anuna the treatment is directed to rawing the 
blood pressure by means of strychnine cornminc adrenaline, and 
pituitary extract, and by saline infusion or blood transfusion 
In reflex anuna the cause of the reflex inhibition should be 
removed (see Calculous Anuna p 295 and Pyelonephritis p 123) 
In infective anuna it may be necessary to incise one or even 
both lndnevs [see Pyelonephritis p 143) 

Sudden relief of long established seycre obstruction— as, for 
example, the complete emptying of a chronically over distended 
bladder in a case of enlarged prostate — should be avoided 



CHAPTER III 


TESTS OF RENAL FUNCTION 

Bv Kenvttii W ALKEIt 3 R C S 

Great progress Ins been mule during the last ten jears in the 
hboritorj tests of renal function Although there remun nnuj 
{pips m our knowledge of the physiolog) of the kidnej, we are 
now m a position to detect chnnges in its function which voull 
previouslj haye escaped notice 

At the outset it must be understood that no one laboratory 
test has such a marked superiority oyer the rest that it will 
alone suffice as an index of renal cfFictcncj It is therefore 
neccssarj in all doubtful cases to make use of two or three tests 
and to compare the results Different authorities xcl> on different 
tests but there is a fair unanimity of opinion that those gnen 
below arc the most useful 

For the sake of conyenience renal function tests may be 
divided into the following groups 

1 The relation between fluid intake and output 

2 The time taken for the elimination bj the kidneys of 

certain <1) es 

3 The urea concentration test 

4 Blood urea 

5 The urea clearance test 

1 The relation between fluid intake and output — 

The patient is gnen ns much fluid ns possible in the form of water, 
barley watcT \ ich> water, etc and the intake and output are 
measured If the excretion of urine closel} follows the amount 
of fluid administered, and can be forced up to saj , 100 or a day , 
it is n sign that the kidneys are in good condition but a marked 
discrepancy between the figures for intake and output is a danger 
signal A delaj in diuresis b of less grave import 

2 Elimination of dyes Jndiqo-tarmtM test — Heidenliain 
showed in 1874 that indigo carmine is eliminated by the epithelul 
cells of the convoluted tubules The method of employing the 
drug as a practical test of renal efficiency is to inject a certain 
quantity intramuscularly or mtrav enonslv and to note the time 
taken before its appearance m the urine It must be remembered 
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however, that tins test though simple, is subject to a great many 
fallacies In the first place xt is known that only about 23 per 
cent of the indigo carmine so injected is eliminated by the 
kidneys the remaining 75 per cent undergoing changes the nature 
of which are still obscure No colour index can therefore be 
emplpjcd to measure the depth of staining and if the urine 
happens to be alkaline, bo much discolouring of the dje 
occurs that an} attempt to estimate quantitatively its elimination 
becomes absolutely useless The method is of most value where 
it is desired to contrast the action of one kidnc} with the other, 
or m cases of urgent surger} such as a ruptured kidnev when, 
before removing one kidney it is neccsssr} to make a rough and 
ready estimate of the cfiicienc) of the other For this purpose 
the test should be cmploved while the patient is being cvstoscopic 
all} examined and the time of the appearance of the blue at each 
ureteric orifice noted If, after intravenous injection of 10 cc 
of a 0 4 per-cent solution of indigo cirmme the drug faik to 
appear in the urmc from one kidnc} iwthm fifteen minutes while 
the kidne} on the opposite side is excreting dense blue clouds 
within a period of seven minutes it is practically certain that 
that kidnc} is deficient The great advantage of this method 
of testing is that it obviates all necessity for ureteric catheterization, 
and thus eliminates such a fallacy as that involved m a temporary 
reflex suppression on the cathetcrizcd side Not onl} is the time 
of the appearance of the d\e important but also the intensity 
of the excretion In certain casts although there may be a dcla) , 
once it appears there is ver} deep coloration Iu such a case 
the deh} does not carry the significance that it would have done 
had it been associated with a diminished excretion However, 
in estimating the depth of coloration the question of diuresis 
must be kept m mind A polyuria b> diluting the dye might 
easily simulate diminished excretion Smcc onl} 23 per cent of 
the indigo carmme is excreted as such m the unne it is useless to 
estimate the total excretion as in the case of the phenol phthalem 
test Indeed, the indigo carmine method must always be regarded 
as a rough one and of chief value in contrasting the action of one 
kidnej with the other 

Phenol snlphone phthalctn test — This drug unlike indigo 
carmine is almost complete!} eliminated b} the kidneys its 
presence being indicated b} the appearance of a brilliant ted 
colour on the addition of alkali to the urme It may therefore 
be used as a quantitative colorimetric test of kidne} function 
It is also entirety devoid of toxicity The possibilities of the 
drug as a clinical test of renal efficiency were first brought before 
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the medical profession !>} Geraghta and Rountree in 1010 The 
manner m which the tost is carried out m the cisc of prostatic 
hjpertroph) t» ax follows 

Half an hour previous to the injection the unnnrj secretion 
is stimulated in the patient by inducing him to drink several 
glasses* of water The bladder is then cuthcterized and the 
cithetcr left m situ Si\ mg of phenol phthalcin, dissoKed in 
1 2 e c of sterile water, are then injected intravenously and the 
time noted All the urine flowing from the catheter is collected 
in i test tube containing a small quantity of 25 per cent caustic 
soda and the time of nppeimncc of a junk colour is noted 
Once the drug has begun to appear, the catheter is plugged and 
the unne allowed to collect m the bladder for an hour The 
catheter is then uncorked and the bladder emptied The process 
is then repeated and the second hours urine is collected in a 
separate \ esse! The two specimens are then sent to the lahoratorj 

for colorimetric estimation of the amount of phenol phthalom 
thej contain The method bj which tins is done is as follows 
To each of the flasks is added sufhcient caustic soda to render the 
urine strongl) alkaline The specimens are then placed m large 
flasks and diluted to a known volume with distilled water The 
estimations arc then made m a reliable colorimeter against a 
known standard In normal individuals with active kidneys 
about GO per cent of phenol jihthalem is eliminated during tho 
first hour and about 80 to 00 per cent by the end of the second 
Geraghty has shown that with a marked impairment of function 
a kidncj will continue to excrete fair quantities during the third 
and even the fourth hours If the percentage excreted after the 
second hour is considerable it is practically certain that there is 
a definite impairment of secretory nctmtv It is, however, 
impossible to state definitely whnt standard of excretion should 
be demanded before Buch an operation ns prostatcctoni) is under 
taken Brnasch and Thomas in their paper on the subject, 
suggest a 20 per cent output in two hours as the lowest level at 
which a prostatectomy should be undcrtiken This may be 
considered b> some too low a standard, hut after using the test 
fairly extensively I have come to the conclusion that too pcssi 
rmsVic mi iafi \/t- irmrftinxitft, and that ^nouid other 

signs be favourable it is justifiable to operate when elimination 
of tho phenol jjhthalein is as low as the figure advocated by 
Brnasch and Thomas Because all the urine secreted after the 
injection of phenol phthalun must be sent to the laboratory, it 
may not be possible to perform tlie test satisfactorily in those 
cases of prostatic enlargement m which a preliminary cystotomy 
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has been done, and in which the total quantity of urine cannot 
be collected on account of leakage into the dressing This, of 
course, onl) applies to tho«e cases giving a loir reading in which 
doubt must always exist as to the amount of urine that has 
been lost on account of leakage In the majority of cjstotomj 
cases however, the suprapubic tube fits sufficient!} well to allow 
of practical!} all the urine being collected The presence of 
luemnturia will also prevent the use of this test 

3 Urea concentration test — The chief nitrogenous pro- 
ducts of protein metabolism are urea uric acid crentmmc and 
punn bodies These substances are present in the blood in a 
%cr) diluted form, but the hidne) has the power ol concentrating 
them, that is to saj of separating them from the blood plasma 
and excreting them into the urine The ability of the kidneys 
to deal with urea in this wa} may be used as a test of cflicicnc) 
The method of carrying out such a test is to administer 15 grm 
of urea by the mouth and then to estimate the urea content of the 
urine during the first, second, and third hours If the percentage 
is over 2, the renal function raaj be regarded ns normal if 
between 1 and 2 impaired and if under I, bad!} damaged 
Thomson Walker, reporting on the urea concentration test 
in 274 cases submitted to prostntcctom) , states that there 
were 191 cases m which the jicrccntigc was 2 or over Amongst 
these no death occurred from uncmia In 21 cases m which 
the percentage was between I 8 and 2, there occurred one death 
(17 per cent), that was the result of uncmia In 25 cases 
showing a percentage between 10 and 15 there were 3 deaths 
(12 per cent ), 2 of these deaths being after cystotomy alone and 
one after a two stage prostatectomy Of the 22 remaining cases 
with a concentration figure of 1 5 or under m 3 prclimmar) 
cystotom} was followed b} prostatcctom) after the urea con 
centration figure had risen to 2 per cent or o\cr in 10, the urea 
concentration figure remained at 1 5 or under after suprapubic 
cystotom), but prostitcctomy was subsequent^ performed with 
success, and in 9 cases, after prehmmar) drainage by an indwelling 
catheter a auntie stage prostatectomy was subsequently carried 
out successful!) Thomson \\ alker therefore concludes that the 
risk of uramia is negligible if the urea concentration figure is 
2 per cent or ov cr, that there is a slight nsk, if it is below 2 per 
cent hut over 1 8 per cent , and that there is a ierj serious risk 
when the figure is below I 8 per cent 

It must be remembered, however, that various factors besides 
the efficiency of the kidnevs may influence the percentage of 
urea in a given specimen of urine Chief amongst Buch factors 
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is the quantity of water excreted In the presence of a polyum 
i low concentration figure will he gi\cn For this reason 
It MacLcan, who has worked extensively on these tests, sets 
a limit to the quantity of urine passed of 130 cc m the 
hour This question of diuresis is certainly the weak point of 
the test, lor it is never adv liable to reduce, c\en temporarily, 
the fluid intake m a patient with unpaired renal function It is 
better therefore, to rely on the quantity of urea excreted rather 
than on the percentage In Swift Joly’s opinion the response 
to the test must be considered bad unless more than one tenth 
of the original dose of urea is eliminated m each hour For 
example, the following would be regarded ns an entirely satis 
factory result in a patient about to l>e subjected to prostatectomy 
after he had been given 15 grm of urea, even although the urea 
jwreentage is under 2 

Qu mtity rtretnlagc of Urta Quant IjofVrta 
it) 1 hour llltt c c 13 2 1 gramme* 

3rd lour 12o c C 1C 1 0 gramme* 

Whereas the follow mg would be considered bad ev en although 
the percentage in this third hour reaches 2 

Quint I j rtretnlayt (f L rta Quantity o / b rta 
2nd hour . ‘net 17 1 27 grammes 

3rd hour , Coee 20 13 gramme* 

The chief advantages of the urea concentration test are its 
simplicity and the fact that the power of the kidney to excrete 
urea is a better index of its efficiency than its power to excrete 
such artificial products as mdigo carmmc and phenol sulphone 
phthalein Some experts, however, have found that occasionally 
the urea concentration tests wall give a deceptivolv good figure 
in cases in which a grave deficiency has been indicated by the 
patient s failure to excrete more than a trace of phenol sulphone 
phthakm In anv case the urea concentration tests should never 
be done without previously having determined the urea content 
of the blood, since what otherwise might be regarded ns a good 
reading may actually be associated with a high blood urea 

4 Blood urea — The amount of urea contained in the 
blood of a healthy individual is a variable quantity, but probably 
lies within the limits of 15 to 10 mg per 100 c c of Wood \\ hen 
the excretory powers of the kidnev are deficient this percentage 
rises, and in cases of urtrmia it may be as high os 300 mg or 
more The percentage of urea in the blood may therefore be 
used ns a test of renal efficiency Unfortunately, however, a 
rise in the blood urea onlv occurs when the damage to the kidney 
is considerable Animal experiments have shown that three- 
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quarters of the total hulru,y substance have to be removed before 
any accumulation of urea is found m the blood This seriously 
limits the utility of the method as a test of renal efficiency, for it 
means that a considerable amount of d image must have b n cn 
inflicted on the kidney before any rise J3 apparent m the blood 
urea But while a normal percentage of urea m the Wood is 
therefore, no proof that the renal inaction is unimpaired a rise of 
blood urea is definite evidence of danuge HacL-an regrnls 
an) reading above -10 mg as suspicious m an elderly patient 
and one above 50 ns an almost certain proof that the kidneys 
are deficient If the figure is 100 or over, no surgical procedure 
which necessitates a general anaesthetic should ever be considerel 
F\cn if the percentage is m the neighbourhood of 60 op n ration 
should be delayed m order that dr image and other measures 
may have a chance of bringing about a reduction It must 
however ahr.avs be borne in mind that a lowering of blood urea is 
not necessarily any indication of improvement unless the patient 
continues on the same diet as that upon which he had been placed 
when the blood urea was found to bo high If however while 
on the same diet a rapid fall takes place in the blood urea under 
diuretic treatment the sign is a hopeful one indicating that there 
is sufficient kidney substance to carry away waste provided 
sufficient fluid is supplied 

Observation of the blood urea content is also of great value 
in following the progress of a case m which the bladder has b^en 
drained for chronic retention with serious renal insufficiency 

Ambard has emphasized the fact that the function of the 
kidney cannot be estimated by considering either the blood urea 
or the urea excreted in the urine alone In order to arrive at a 
more exact knowledge on this subject both of these quantities 
have to be taken into account Ambard has indeed produced 
a constant based on the laws regulating the proportionate amounts 
of urea in the blood and urine of healthy m lividuals However, 
our knowledge of the physiology of the kidneys is still too 
elementary to allow of such mathematical exactitudes and 
Ambard s constant has not found favour m urological schools 
other than the Trench 

5 The blood urea clearance test — Xo test of renal 
function can be regarded as complete and accurate unless it 
takes into account all the factors which exert an influence upon 
that function The evcrction of urea by the kidney is varied 
by the percentage of urea ui the blood within certain limits by 
the rate of secretion of urme by the influence of adrenaline and 
pituitnn and by certain other factors The level of the urea in 
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the blood and the urea concentration test, are guides with cert nn 
limitations Both these tests take into consideration a single 
factor only The urea cle trance test is based upon the observation 
of three f ictors, the le\cl of tlie urea m the blood, the amount of 
urea m the urine, and the rate of the secretion of urine by the 
kidney As an index of renal function it is still imperfect, but it 
is more delicate and gives us more information of tlvc efficiency 
of the kidney than many other tests 

The * blood urea clearance ’ may be described as the number of 
c c of blood w hich would be cleared of urea per minute bv the kidney , 
if that organ tetre completely to remove the urea from the blood 
When the urinary volume 13 fairly high (above 2 cc per 
minute) the excretion of urea by the kidneys vanes directly with 
the blood urea level This is known as the maximum blood urea 


clearance When the urinary volume is le^s than 2 cc per 
minute (as it generally is) this simple relationship no longer 
holds, and in order to calculate the rate at which blood is cleared 

U x tv 

of urea we have to make use of a special formula - — -jp-, where 

U is the amount of urea in the urmc V is the rate of excretion of 
urine and B w the blood urea 

The average normal for this Standard Urea Clearance has been 
found to be 51 cc of blood cleared of urea in one minute In 


practice the result is expres«cd as a percentage of this 

Technique of the test — The patient remains in bed and urine 
is collected for two succeeding periods of one hour At anv 
convenient time towards the end of the first hour blood is taken 
for estimation of urea The object of collecting two separate 
hourly specimens is to make sure there has not been any excessive 
diuresis If the two specimens arc of approximately equal volume 
they are mixed together and the urea and volume of urine per 
minute estimated from this mixed specimen 

I ariab 7 Ij <J rcrull* — In normal kidney* function varies greatly from I onr to 
hour according to the activity of tho in hvidusl, both physical and inctabol e 
It has been shown also that the blood s ipply of tl e kidney si ows similar van* 
tions As renal function deteriorates, so the vanab Iity of tirea cl a ranee becomes 
reduced The greater the variation of tl e clearance the greater is tl e indica 
tion of normality Thus, tho I mil* of normality mar be as wide as 75-120 per 
cent , and figures as diverso as these obtained in the same m lividual md calc a 
high efi ciency of renal function Lrea clearance figures of 50-“5 per cent are 
often met with in normal p onle when some ejtra renal factor has temporarily 
decreased kulncy function Therefore it must not be assumed that redact on to 
about 60 per cent necessarily in I cates renal disease Clearances of between 40 
and 50 per cent of normal may be taken a* evidence of considerable impairment 
tn kidney fund on but possibly an Impairment of only a temporary nature 
When the clearance figure falls below 40 per cent it will generally be found that 
the blood urea begins to rise Cases of anemia generally give clearance values of 
less than 20 per cent 
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Value of urea clearance test — The urea percentage m the Woo l 
■will frequent I V remain within the limits of normality while a 
large percentage of tidncj tissue is destroyed or diseased provided 
that one third or more of total renal tissue is normal and function 
mg The urei clearance test on the other hand will indicate 
impairment of ren d function before urea uric acid or creatinine 
is increased in the Wool though in nephrectomy for injur) 
blood urea cleiranee shows no foil where the other hid no j is 
normal Tins test therefore as Dukes has pointed out, gucs 
most vduable information m cases where Wool urea and urea 
concentration tests indicate normality 3et disease of the kidney 
is suspected 

Tiif Valle of Rfjsvl Fcj\ctio\ Tests i\ Gevfbal 

It cannot be too strongh emj hasized that the results of renal 
function tests must always be comhtcd to information obtained 
from the clinical examination of the patient It is not upon 
the laboraton findings alone but on these combined with the 
clinical condition of the patient that an opinion as to the cfiiciencj 
of the kidneys must be based The fallacies that beset renal 
function tests arc numerous and the information that thej supply 
is limited if for no other reason than that the kidneys do not 
normal!} work at full pressure Tins being so the potential 
function of the hi lnca*s is often greater than that shown by the 
test What is rcall} required is a test of the reserve m other 
words a means of assessing the capacit) of the kidnejs to rise 
to nn emcrgenc) Unfortunately we have at present no rclnblc 
means of assessing this reserve power 

If any comparison of value is to be made between raetho is 
that arc meant to be complementar} it maj be said that more 
reliance can be put on the clinic il examination of the patient 
than on the findings of the la bom tor j Nevertheless if the 
renal function tests arc below a certain standard the clinician 
must be on the look out for trouble and must accept the warning 
that he has been v given 

It is impossible to state that any one of the recognized tests 
of renal functiou is better than another No one test in itself 
supplies all the information that it is possible to obtain and the 
safest plan is to carrj out two or three and to compare and 
correlate the results Exactly which set of tests should be 
employed in a given case is parti} a matter of personal preference 
but part!} depends on the t}pe of renal disease that exists As 
Dul es has show n one type of renal functiou test will prove 
most siutalle for certain renal conditions and another for other 
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lesions of that organ The latest addition to our laboratory 
methods, viz the urea clearance test, ran) prove too delicate a 
measure of renal activity for surgical conditions and of greater 
value m the investigation of medical diseases 

Among most urologists in this country, reliance is placed on 
a combination of the blood urea and the urea concentration tests 
The figure for the blood urea alone only shoves whether or not 
there is nitrogen retention, whilst the urea concentration test 
measures the capacity of the kidney to rise to a special occasion 
and increase the concentration of urea m the urine As has 
already been pointed out the chief value of the urea clearance 
test is the fact that it will occasionally reveal defective renal 
(unction in patients whom other tests would have passed as 
normal But the surgeon who has learned to be guided by 
the clinical condition of the patient, supplemented by an exami- 
nation of his blood and the investigation of his power to con 
centrate urea in the urine, may well find that the finer shades of 
variation m renal function revealed by the urea clearance test 
arc too insignificant to be of surgical importance There is, 
moreover, another disadvantage m changing the tests on which 
a surgeon has learned to place reliance, the disadvantage that 
with new tests he can no longer draw on a store of past experience, 
and will have no clear standard in his mind to guide him in his 
decision whether with such a reidmg it is safe or is not safe to 
operate 
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CHAPTER IV 


EXAMINATION OF THE KIDNEYS 

I INSPECTION AND P U.P VTION 
Inspection — A fculnej which has attained a large size becomes 
prominent on the surface of the abdomen The prominence is 
more raidih seen m the recumbent than in the erect posture 
There is usuall 3 well marked fullness in the flank on the affected 
side, but the greatest prominence is on the anterior surface of 
the abdomen 

With the patient tying on the back, a large rounded swelling 
anil be seen to one side, or » little above the level of the umbilicus 
If the abdomiuil wall is thick and the tumour \cr\ large onlv a 
general fullness of one side of the abdomen is appirent In some 
cases of In dronephrosis the pelvis of the kiilncv is grcatlv distended 



Fife 9 — Palpation o€ right kidney., v. itb. patient recumbent 
and thigh extended 


with fluid while the hidncj itself is less prominent A vertical 
groove wall frequently be observed on the swelling and indicates 
the division between pelv is and kidnej 

Palpation. — The patient lies on his back on a high conch 
the abdomen fully exposed, the shoulders raised on a pillow, and 
the knees Acted, with the feet planted on the table I usually 
dispense with the flexion of the knees or, at most place a pillow 
beneath them The surgeon either sits on the edge of the couch, 
31 
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or stands alongside it about the le\ol oi the patients pelvis on 
the side to be examined lo examine the n„ht kitlne\ he places 
the finger tips of the left hand beneath the patient s loin and pr SSes 



1 ig 11 —Palpation of kidney with patient l>ing on sound side 

a little abo\ e the level of the umbiltcus and about mid wav between 
tins and the margin of the Tibs [big *1) With tic knees fully 
flexed the axis of the surgeon s hand lies almost trans\ erse (Fi 0 10) 
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With the knees slighth flexed or fuflr extended the hand can he 
placed with its long axis in the long axis of the patients bod\ — a 
position more fa\ ourablc for palpation of the kidnei The patient 
is directed to take deep inspirations, but not to force expiration 



F i£ 12 — Palpation of kidney in erect posture 


As the abdomen recedes at each expiration the fingers sink in, 
the deeper position is maintained during the next inspiration, 
and at each succeeding expiration the fingers sink deeper There 
should be no plunging with, the tips of the fingers \\ hen the fingers 
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have sunk deeply, the postenor hand should trj to raise the kidney 
at each inspiration To examine the left kidney, the position of 
the surgeon and his hands are changed to the other side of the 
patient the left hand being used for the front of the abdomen and 
the right hand being behind 

The patient m.ij al«o be examined lying upon the side with 
the knees flexed The uppermost loin is palpated, the surgeon 
standing behind the patient (Fig 11) 

In thin patients and in children the whole loin ma\ be grasped 
just below the last nb bj placing tbc hand behind and the thumb 
in front Additional pressure maj he applied to assist the sinking 
m of the thumb by pressing upon it with the fingers of the other 
hand 

The same method may bo practised with the patient standing 
(Tig 12) but it is more difficult to get relaxation of tbc abdominal 
muscles in this position 

Bj palpation the size outline shape and movements of an 
enlarged or otherwise abnormal kidney will he ascertained The 
difficulties in examining a renal tumour are stoutness of the patient 
and rigidit\ due to contraction of the abdominal muscles Con 
traction of the muscles maj be caused bj pain and tenderness of 
the kidnev or by rough handling or the application of a cold hand 
or b) nervousness on the part of the patient A general anesthetic 
may be necessary to overcome this 

Signs of renal tumour — The following arc the characteristic 
signs of an abdominal tumour formed bj the kulnej (tumours 
caused bj movable kidneys will be specially described under that 
heading) The borders of the kidney aro all rounded there are 
no Bharp edges The remforra shape can frequently he distin 
guishcd Kidnej tumours project forwards into the abdomen 
and although the depression of the loin maj he obliterated there 
is no projection of a definite tumour laternllj or backwards The 
tumour passes backwards into the kulnej area at the angle formed 
by the ribs with the spinal muscles and the fingers pressed in 
here do not sink m behind the tumour V> ith the fingers m this 
position and the other hand on the front of the abdomen the 
kidney tumour if a small one can be projected against the anterior 
bawl hy a. swidm push. awl gvxes, a cWractovstJA sausaJtvOT. called 
by French surgeons ballottement V hen the tumour is a largo 
one and alreadj in contact with the abdominal wall in front the 
hands in these positions can so grasp the tumour as to move it 
backwards and forwards between them Renal tumours descend 
with inspiration unless they are fixed by adhesions They move 
rather less fieelj with respiration than tumours of the spleen li\ er. 
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or suprarenal both Unless the rcml tumour is \erj large it does 
not reach the middle line, but it may, when of exceptional size, 
cross the middle line, and e\en fill the wliolo abdominal area 
\\ hen of modente dimensions it can usually be separated from the 
liver The edge of the li\er mav sometimes be felt on the surface 
of the enlarged kidtiev Renal tumours rarefy extend into the 
iliac fossa A renal tumour due to a large growth is usually tense 
and elastic to the touch Sometimes the tumour is hard and 
nodular, or the consistence raaj yarj in different parts, being sof 
and fluctuating at one part and hard at another Kidneys dis 
tended with fluid arc tense and elastic It is seldom possible to 
detect fluctuation in these tumours Occasionally, large masses of 
calcub may be felt m the kidney as \erj hard irregular nodules 
The colon can often be felt crossing the tumour \erticalh On 
percussion the tumour is dull, and the dull note merges into that 
of the spinal muscles behind Anteriorly there is a zone of com 
paratiyc resonance when the colon is pressed forwards in front 
of the tumour , or if the colon is collapsed, and dull on percussion, 
it can be rolled beneath the fingers An enlarged nght kidney 
may push the ascending colon downwards and inwards On the 
nght side percussion will usually show an area of resonance between 
the renal dullness and that of the h\er, which can be demonstrated 
when the patient is standing 

Differential diagnosis of renal tumour — Tumours of tho 
kidney* may be confused with enlargements of the In cr or spleen, 
oyanan tumours, suprarenal tumours malignant growths of the 
large intestine, and pennephritic tumours and inflammations (1) 
An enlarged liter has no intestine m front of it, and does not give 
the sensation of ballottcment The outline of the dullness may 
be characteristic, and tho sharp lower edge may be felt, or there 
is an absence of roundnoss at the edge Jaundice and biliary 
colic, when present, point to disease of the h\er and gall bladder, 
while urinary symptoms may give the clue to urinary disease 
A floating lobe of the In er may be confused with a movable kidney 
In all cases yyhere there is difficulty in diagnosis, p> elography gn es 
invaluable information in regard to the position of the kidney and 
the presence of dilatation of the organ (p 13) (2) The spleen 

has no bowel in front, and is therefore absolutely dull on percussion 
It has a sharp, well defined edge, and a notch zn this yvluch may be 
distinguished There is usualfy resonance between the posterior edge 
and the spinal muscles, and there is frequently hollowing in this 
position if the tumour is large Ballottement cannot bo obtained 
The enlargement of a splenic tumour takes a downward and inward 
direction , that of a renal tumour extends downwards, not inwards 
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The lower end of a lirge splenic tumour crosses the middle line , 
that of a renal tumour does not although a \ cr) largo renal growth 
mav cross the middle line at jts point of greatest circumference 
The Liston of the case and examination of the blood raa\ help 
TJrmarj symptoms, such as h&matuna are \erj important when 
present (3) Ocartan tumours are dull m front and there is re^on 
ancc in the flanks The enlargement has taken place from below 
upwards The tumour can bo felt in the pelvis from the vagina or 
rectum and there are changes m the position of the uterus A Biuall 
ovanan tumour with a long pedicle has been mistaken for a renal 
tumour (I) Suprarenal tumours are seldom distinguished from 
those of the kidnev I he kidnej maj be recognized as a remfonn 
swelling on the surface of the mass but if felt nt all will probably be 
indistinguishable from a round nodule of growth (G) Mali plant 
grouths oj the large intestine maj simulate renal growths In position 
and in distribution of the dullness thej mav be similar, and the out 
line of the intestinal tumour maj be rounded on palpation Mobility 
maj bo a feature of intestinal growths, and it mav be possible to 
reduce such n growth into the loin m a mnnner similar to a renal 
tumour The presence of changes in the urme or of intestinal 
symptoms will influence diagnosis in one or other direction In 
testinal growths are not remform in outline (0) Vennejlmhc 
growth may closelj simulate renal tumours in all respects and 
the diagnosis maj onlv be made b) exploration Pertnephrittc 
inflammation and suppuration may originate above a malignant 
growth of the intestine or maj result from appendicitis or other 
causes The diagnosis of the cause of the inflammation will be 
made bj the history of tho case 

II R YDIOGRAPIIY Or THE KIDNEY AND REYAE 
PELVIS 

The Rontgcn rajs were first used in the diagnosis of renal 
calculus bj Macintyrc in 1B9G, and have proved of immense value 
in urmar} surge r) 

In examining a kidney bj this means the plate should show 
both kidnej areas, the last two nbs on each side, the transverse 
processes of the vertebra?, and each iliac cre3t, and it should be 
possrfrfe fa truce cArin\ tie shade* at the psoas muse iV It these 
landmarks are not seen the plate must bo classed as of poor quality , 
and the value to be placed upon the reading of it is reduced 

In a plate of good quality tho shadow of a normal kidnev can 
be distinguished. The outline of the lower pole and the outer 
border are most definite, the inner border can sometimes be 
seen, but the upper polo can Beldom be distinguished unless the 
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organ is displaced downwards clear of the ribs The left kidney 
throws a more definite shadow than the right, which is frequently 
obscured by the hver 

Stoutness of the patient and a loaded bowel pne ir*e to diffi- 
culty in obtaining a good radiogram It is possible to obtain a 
negate e of first qunht\ exen in xerj stout subjects Careful 
preparation of the bowel is of the utmost importance A loaded 
bowel will produce a cloud} opacity which obscures the kidnex 
It is equally important to a\oid o\er purgation a* the large in 
testinc becomes distended with air and reduces the xalue of the 
plate A mild aperient, such ns a dose of liquorice powder should 
be given on two successive nights previous to the examination 
The patient should eat aerj sparingly on the dn\ before, and should 
fast on the dav of the examination 

It 13 important for purposes of localization and comparison 
that the radiographer should be able to reproduce with mathc 
matical exactness the position and the relation to each other of the 
patient, the tube, and the plato at an) subsequent time, and in 
order to do tins a fixed position must he used The radiographer 
must clearly indicate on the plate which is the nght and which 
the left side of the patient 

At tho first examination both hulne) areas should be examined 
and the light should be centrally placed m relation to tho patient 
Should more detailed information be required to elucidate 6ome 
point, oblique raxs max be u«cd or ouc spot maj be examined 
b) means of a diaphragm Inspection with the fluorescent screen 
may be used as a prelmunar) to the production of a radiogram, 
but it is an unreliable method of examination and cannot replace 
radiography The photographic ncgatixes should be examined in 
preference to prints m doubtful cases 

It cannot be too strongh insisted that e\er) radiographic cx 
armnation m unnar) disease must include the whole urinary tract 
Both kidneys, both ureters tho bladder, and the urethra must be 
examined 


IUmoaRArnY m Rex vl Calcllos 
Radiography is used for the following purposes m renal cal 
cuius — 

1 Diagnosis of the calculus 

2 Examination of the condition of the calculous kidnej 

3 Localization of the calculus 

4 Examination of the second ladnej 

1 Diagnosis of renal calculus, (a) Position of the shadow — 
In the radiogram the bodies of the vertebra; and transverse processes, 
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the last two ribs, and the line crests will be visible, and these 
act as landmarks The following points m regard to the normal 
relations of the I tdnej to the bom skeleton are therefore extreme!} 
important The upper part of the kidne) lies under co\er of the 
last two ribs, the upper border corresponding to the middle of 
the 11th dorsal vertebra and being co\ered b} the shadow of the 
1 1th nb This rib maj therefore be taken ns representing the upper 
limit of the renal area The lower border reaches the level of the 
lower border of the transverse process of the 3rd lumbar vertebra 
The tight knlncv lies a little lower than the left In radiograms 
the lower border of the kidnev usualK comes a little lower than 
this, and the upper border scareeh so high The outer border 
usually lies well bejond the tip of 
the 12th rib, but the van mg length 
and obhquitv of this nb make it an 
unreliable guide 

The kidne} does not he flit on 
an even lied of muscle The inner 
border is tilted so that the lulum 
and pchjs face forwards and in- 
wards As n result, shadows of 
calculi l}ing m the pelvis of the 
kidney may appear in the kidnev 
area as if embedded m the sub- 
stance of the organ 

The inner border of the kidnev 
corresponds with fair accuncv to 
the outer border of the psoas shadow, nml the lulum lies m this 
line at the level of the 2nd lumbar vertebra The pelvis of the 
kidnev lies at this area and overlaps the psoas shadow In full 
expiration and in full inspiration, in the supine and m the erect 
posture, the kidney shadow lies higher or lower respectn el} , and 
in some cases the excursion is considerable 

Shadows m the renal area are, so fir ns position is concerned, 
most probabl} calculi embedded in the kidne} (Plate 20, Figs 1, 2, 
facing p 280), those in the pelvic area are stones m the renal 
pelvis Ljing outside and below the kidney is the colon, and this 
also passes m front of the kidney, so that opaque bodies in 
the colon mav give shadows in the renal area This diihcultv 
more frequently arises on the left side, where the colon covers a 
larger area of the kvdne} than on the right This does not affect 
the pelvic area, but in this area calcified glands in the lumbar 
chain or in the meseutery mav throw shadows (Plate 29, Figs ! , 2, 
fncmg p 338 ) Immediately outside the renal area on the right side 
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I ig. 13— Gall stone which 
threw a radiographic 
shadow in renal area 




Fig 1 — Collection of gall stones In gall bladder (P 39 ) 

Fig 2 —Gall stones In common duct pjelography (P 39 ) 

Fig 3— Large branching renal calculus and gall stone (below) (P 40) 
Fig 4 — (a) Stones in renal pelvis and calyces; (b) the same with gall bladder 
full of opaque fluid 


Plate 1 
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at the level of the 1st lumbar vertcbn ore the gall bladder and ducts 
Rarely, a shadow mav be thrown by a gall stone and appear in this 
area Plato 1, Fig 2, shows the shadow of a gall stone which, I re 
moved from the cy she duct, Tig 13 shows the gallstone itself 
The patient had been unsuccessful^ explored for renal calculus m 
South Vfrica 

The kidney winch contains a calculus may be mo\ able or ebs 
placed "When the outline of the kidney is seen in the negative 
the relations of the suspected stone shadow to it wall be evident 

The displacement is usually vertical seldom if ever, outward 
V stone m the pelvis of a horseshoe hidne\ is much nearer the 
middle line than the normal pchis and is usuallv at a lower le\el 
Vfter an operation upon tho kidnej the organ is usually found 
displaced downwards and may be partly hidden behind the shadow 
of the iliac crest 

Pyelography gives valuable assistance m localizing a doubtful 
shadow By its aid wc cm determine whether the calculus lies 
in the pelvis or in a 
caly xarnl, if the latter, " 
whither it is in an 
upper, middle, or 
lower calyx 

(b) Size, shape, 
and number — Small 
stones usually throw 
a round or oval 
shadow Stones the 
size of a split pea may 
be recognized unless 
composed of pure uric 
acid The size of the L 

shadow is several p H —Branched calculi removed from 
times greater than * Kidney 

that of tho Btone if 

the stone be opaque throughout Movement of the stone due 
to deep breathing will cause a round stone to throw an elongated 
shadow W hen a prolonged exposure has been giv en some very 
small stones which are eventually passed through the ureter, do 
not cast a shadow on ei en a good plate 

It has been stated by Cabot that m 10 to 15 per cent of cases 
of stone, the X rays fail to demonstrate a shadow la my 
experience the percentage is much smaller, certainly not more 
than 5 per cent The high percentage given bi some observers 
is, I behove, due to inexperienced reading of the film and not 
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to failure of the X rip Thurstan Holhnd his stated that in 
about 5,000 kidne} examinations there Ins never been a stone 
found on operation where he had returned i negativ e report 
Large stones ire usual]} branched and the main mass throws 
an extensile heavy shadow (Plate 20, hig 1, and Fig 14) The 
branches which are connected b\ a narrow neck irm appear 
isolated In the larger masses of stone the shadows extend down 
vards be) ond the hidnev area and max be partlv hidden bv the 
iliac crest A collection of stones nia} tlirow a single shadow 
(c) Density of the shadow — The dcn«itj of the shadow 
depends upon the size ond composition of the calculus V large 
mass of calculus will throw a heavv, uniform shadow, whatever 
its composition maj be, a small calculus will throw a shadow 
whose definition and opacit} depend upon its composition Oxalate 
of lime stones are the least permeable to the ra}S and tlirow the 
densest shadow the rare cystm and xanthin calculi throw a shadow 
slightly less dense, calcium phosphite is next, and triple phosphate 
is much less opique Pure unc acid stones throw little, if an\ , 
shadow, and are not recognizable in the bod} Calculi arc seldom 
composed of a single ingredient, and a coating of phosphates will 
occasionallv render a unc acid calculus opaque 

Fallacies — Fallacies due to the size and composition of a cal 
cuius ha\e already been noted Opaque substances in the bowel 
may closely simulate renal calculi A shadow of ver} irregular 
shape is unlikely to be caused b} a calculus Sometimes the shape 
is that of some recognizable object, such ns a coin A long opaqno 
bod} lying trnnsverselv is not renal, and is usuall} m the bowel 
In a patient who has been taking bismuth shadows which arc 
indistinguishable m size, shape, position, and density from those 
of renal or peh ic calculi mav be thrown by bismuth cov cred fa?ces 
Rarities such as calcified suprarenals and teeth lung within a 
dermoid C}st (Plate 2, Figs 2, 1) must also be mentioned 

Calcified glands belonging to the lumbar group or lung in the 
mesenter} or the deposit of phosphates upon silk ligatures used 
m a previous operation, may simulate renal or pelvic calculi 
The differential diagnosis between calcified mesenteric glands and 
calculi mil be dealt with later (p 359) Indefinite shadows arc 
sometimes found m the kidne} or pelvic area, which have proved 
to be due to thickened scars w the kidne} or to phospbatic 
deposit in an inflamed or tuberculous renal pelvis 

Fallacy due to gall stone3 has alread} been mentioned 
In an aseptic case the absence of a stone shadow after two or 
more examinations when a plate of first quality has been obtained, 
excludes all but a pure unc acid calculus 
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TVhen the untie is alkaline the absence of a stone shadow excludes 
olcuh of inv composition, for it is certain tint phosphates -would 
ha\e been deposited upon a uric acid calculus and rendered it 
opaque 

2 Condition of the kidney — In a greatly enlarged 
calculous kidnev the shadows extend downwards and outwards 
beyond the normal limits 

The stone shadows may merge with and be parti} hidden by, 
the iliac shadow The upper limit does not, however extend 
higher than the normal kidney at the lei el of the 11th rib 

Where a very large branched shadow or many stone shadows 
are observed the kidney will be found practical!} destroy ed 

Isolated stone shadows widely separated indicate that the 
kidnev is dilated with pus or urine and a large kidney outline 
will confirm this 

Pyelography in the diagnosis of hydronephrosis will be dc 
scribed Inter 

3 Position of the calculus.— Sc\ end cases arc recorded in 
which symptoms of stone were present m one kidnev and radio 
graph* showed that this kidney was free from calculus but that 
the second kidney was the seat of calculi 

Shadows lying far out in the kidnev area arc cast by calculi 
embedded in the calyces and the position of the shadow wall 
indicate whether the stone lies at the upper or the lower polo of 
the kidney k stone shadow lnng over or above tho 12th rib 
shadow and far out, m a short, stout patient is likely to gtvc rise 
to difficulty m its removal 

Pyelography is valuable in accurately localizing the position of 
the calculus 

4 Examination of the second kidney. — When a stone 
shadow has been found m one kidney information in regard to the 
second kidney may be obtained bv examination of the plate If 
the outline of this kidnev is seen and is normal this will demon 
strate the presence of a second kidnev although it wall not indicate 
functional power The most frequent disease of the second kidney, 
when one organ is the seat of calculus is the formation of calculi 
and the absence of stone shadows in the kidney mil exclude this 

It VDIOCRAfHy IN THF LATERAL POSITION 

Where a doubt exists ns to whether a shadow seen m the 
renal area is actually within it or is superimposed on it by an 
opaque substance such 33 a gall stone lying anterior to it, valuable 
information may be obtatned from a literal radiogram In most 
descriptions of the lateral position the patient is turned on his 
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right side an I the \ ra\ is pissed from above either direct!} 
or obliquelv There arc however certain objections to this 
method 'With the pit lent on his side a varying degree of dis 
placement is likely to take place The hidncj is cspeciall} 
affected !»} this change of position and if its inobilitj is increased 
it mil swing so far forwards and towards the middle line that 
its relation to the vcrtclrnl bodies winch form the fi\cd points 
of a lateral radiogram is complete!} changed 1 or this reason 
it is better tint lateral mows should be taken with the patient 
m the supine position and with the Coohdgc tube on one side 
of linn \n important feiturc in the technique is the ernplo}- 
tnent of the duplitizcd film with two intensifying screens, one 
on cither side of the film This combination diminishes the 
exposure necessary for the production of high class negitives 
Lateral radiographs maj be used alone or with the addition of 
on opaque catheter in the ureter, or of pvelographv 

Objections hnae been raised to the use of the lateral method 
on the score that it is difficult to git satisfactor) nogitives m 
stout patients This however is a matter of method, and 
improung technique will show an increased number of successful 
negatives in such patients 

In a lateral mow the kidnci lies on the side of the bodies of 
the 1st 2nd and upper part of the 3rd lumbar vertebra? Its 
shadow e\en m a good radiogram cannot be defined In a 
p>elogram with an opaque catheter in the ureter the pelvis and 
abdominal segments of the ureter arc shown (Plate 3, I ig 2) 
The pehis throws an elongated o\al shadow, tapering at its 
lower extremit} and lung in the shadow of the bod} of the 
2nd lumbar vertebra I rom tins shadows of the cnhccs project 
to n c ht and lift tint is anterior!} and posteriori} The upper 
c dices project abov c the shadow of the pelvis hi e horns and 
the lower downwards below the pelvis The ureter passes down 
wards and forwards crossing the bod} of the 3rd lumbar vertebra 
and reaching the line of the anterior border at the lower border 
of the 3rd and the uj per border of the 4 th lumbar body 

A normal gall bladder is rarel} shown on the film, but when 
cholecystitis is present with. thickening, of the wills* a. shadow 
will be thrown on a Bhiagram of good qunht} 

In lateral radiograph} with the kidnev m its normal portion, 
and with no marked enlargement of that organ a renal stone 
will throw a shadow on that of the bod} of the 2nd lumbar 
vertebra A stone occup}ing the extreme limit of a caltx raav 
actually throw a shadow which appears slightly behind the 
bod} of the vertebra but this is a rare finding As has alread} 
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been mentioned, the two conditions which are most like]} to 
cause confusion with the shad on of a renal calculus arc gall 
stones and calcified abdominal glands In the lateral position 
a gallstone shadow will lie well m front of the outline of the 
vertebral bodies, usually at the le\el of the upper three lumbar 
vertebra? Shadows of calcified abdominal glands mu} he in the 
renal region but usually the} are lower down m front of* the 
bodies of the 3rd or tth lumbar v ertebne Should an} doubt 
exist anteroposterior and lateral p}elograpli) should be carried 
out, when the exact relation of the renal pelvis and of the ureter 
to the doubtful shadows will be demonstrated 

Radtogr \ ri i\ in IIvcnoNtriirosis and PvoNFmposis 
A large, dense shadow is thrown b} a distended kidnev The 
upper and inner parts are difiicult to define but there is a sharp 
and casil} distinguishable outer and lower border It is impossible 
to distinguish m a radiograph between a h}dro and a pvonephrosts 
Pyelography (Plate 3) — To Voclchcr and Lichtenberg we 
owe this valuable method of diagnosis It was first introduced 
m 1900, but its importance was not widely appreciated until 
Braasch of Rochester (USA) published a senes of articles 
adv ocating its use In this country the new method w as introduced 
b} ravself in 1911 The first fluids used were collargol (15 per 
cent ) argyrol and silver iodide These preparations were super 
seded b} thorium nitrate which in turn has given place to the 
halogeas first introduced in 1918 Sodium bromide and iodide 
having no general poisonous action or local toxic effect upon the 
kidnev, arc now in general use Cimeron who made an exhaustive 
investigation of their ments found that sodium iodide having a 
greater molecular weight than sodium bromide gave a radio 
graphic shadow of equal densit} with a solution of much lower 
concentration to he more exact that a 13 5 per cent solution 
of sodium iodide had as great a radiographic capacitv as a 25 2 
per cent solution of sodium bromide Nevertheless satisfactory 
jcsuJis can be obtained with a JJ to J5 per cent solution of either 
salt The only disadvantage attached to them is that they possess 
no antiseptic power and for this reason some authorities have 
urged that the deficiency should be remedied bj adding to the 
solution a small quantity of a mercury salt such as oxycyamde 
of znercurj It is true that this addition converts some of the 
sodium iodide into mercuric iodide but tins salt is never present 
jn sufficient concentration to cause toxic symptoms 

Although p}clograpby is a comparative!} safe method of 
examination when properly earned out accidents have occurred 
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when a satisfactory technique has not been emplovcd The 
principal precautions to be observed are (1) that the distending 
medium should not be toxic and should be stenie, (2) that in 
the preliminary cystoscopy and catheterization of the ureters 
complete asepsis is observed, (3) that the pels is is not over 
distended, as a safeguard against this, a small sired ureteric 
catheter should be employed and the injection stopped the 
moment the patient complains of any discomfort, {4) that as 
soon ns the radiogram has been obt lined, the fluid should be allowed 
to escape through the catheter, the patient being placed in the 
seated position in order to f militate the emptying of the pelvis 
I’\ ilograpliy is carried out as follows A catheter is passed 
up the ureter so that the eye enters the renal pelvis and the 
contents are allowed to run off The bladder is then emptied and 
the cysto«copc removed leaving the ureteric catheter m position 
W rth the patient in the supine position and everything ready 
for the exposure the injection is then made In order to avoid 
the dangers of over distension, some authorities prefer the gravity 
method to the use of a syringe, but whilst this method has many 
advantages the syringe is more convenient and, in experienced 
hands will produce more uniform distension of the pelvis and 
ureter If every precaution be taken to inject slowly, and the 
patient be warned to indicate whenever renal discomfort is felt, 
trauma from over distension should not occur The slightest 
pam should always be accepted as a signal to stop As a rule 
from 5 to 7 c c can be injected without causing discomfort but 
when 4 or 5 cc has been introduced, it is always advisable to 
proceed more slowly Pyelography should only under exceptional 
circumstances be earned out with the patient under a general 
anaesthetic and if for some reason this has to be employed the 
precautions against over distension must be redoubled 

Legucu has called attention to the significance of the dy namism 
of the renal pelvis and ureters in the genesis of urinary disturb 
ances and recommends pyeloscopy, or watching on a fluorescent 
screen the emptying of the pelvis and cahccs after distension 
with an opaque fluid He lias claimed that the use of pyeloscopy 
has opened up new horizons of pathologic physiology , the existence 
ot which were belore unknown 'Many pathological changes 
fonnerlv regarded as due to a mechanical cause, such as hydro 
nephrosis have been shown by this meins to be in fact neuro 
muscular disturbances Pyeloscopy demonstrates the existence of 
spasms, retardation of evacuation anl disturbed peristalsis The 
etiology of these motor d sturbances is still somewhat problematic, 
the cause sometimes being local, and the result of traumatism or 



Fig. 1. Hydronephrosis (pelvic typej In movable kidney. 
(P- 88.) 

Fig. 2. — Pyelography t Normal trumpet-shaped pelvis nith 
calyces. (P. 43.) 

Fig. 3 — Pyelography : Normal trumpet-shaped pelvis with 
calyces. The point of the opaque catheter lies in 
the upper calyx. Injection of renal tubules. (P. 42 ,j 


Plate 3 
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compression anil sometimes being due to the composition of the 
urine 

Intravenous Pyclograj h j — lutriu enous descending or c\ 
cretion pjelograph}, ns it has been variousl} termed depen Is 
on the fact that certain compounds when introduced into the 
bloodstream in sufficient quantity, arc eliminated by the renal 
glomeruli in such concentration as to constitute what lias been 
called a * thrust ’ excretion If such a compound m addition to 
bung non toxic contains an tod me molecule so as to render it 
relative!} opaque to Xra^s i radiological outline of the urinary 
tract will he obtained This method of pyelographj was originally 
studied in Germam bj ion Lichtcnberg and Rosenstcm and 
afterwards m America b> Swiek Osborne Rowaitree and other 
experimenters At first it appeared that this property of acting 
as a contract medium for excretion urographv was confined to 
a special compound but now it is known that quite dissimilir 
substances wall act in the same way substances which have onh 
the one fact in common— that they arc organic iodine compounds 
At the present tune those that arc m general use ore urosclectan 
urosclectin B obrodd and perabrodil 

The technique of mtrav cnous pjelograph) is aa follows The 
patient is prepared in the manner commonly employed for an} 
other form of abdominal Vrvj examination by being given a 
purgative on each of the two preceding nights The radiograms 
arc taken prclcrablv m the carl} morning only a small cup of 
tea being allowed on waking Fluids ore limited m order to avoid 
diuresis and diminished concentration of the excreted substances 
The urosclectan is warmed to bo 1} temperature and given mtrv 
venousl} in a 20 cc syringe the injection taking approximate!} 
two minutes to complete The first exposure should be made 
within three to five minutes of the injection the second fifteen 
minutes after the injection a third after thirty minutes and a 
final one at the end of an hour In some cases where there is 
much damage to the hidne} later exposures may al o be made 
An important tfcsfctictam reirognde pjch-graplif 

intravenous urography is that while the former can only detect 
anatomical changes resulting from disease the latter gives in 
formation also about the working of the organs In other words 
intravenous urograph} gives nn indication of the renal function 
and of the dynamics of the urmarj tract Hughes and Petrifi 
have shown that the uroselectan group of drugs is eliminated 
through the glomeruli and therefore intravenous pyelography 
may bo a means of detecting the existence of glomerular damage 
since if these structures be diseased the urosclectan will only be 
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secreted in reduced quantities In tubular damage, the pure 
form of which 13 found m cases of obstruction of the urinary tract, 
a degree of visualization is obtained which overestimates the 
actual renal function on account of the high concentration in 
which the opaque substances is excreted But it should he 
remembered that these tests furnish an indication of the renal 
function only at a particular time, and are not necessarily a 
measure of permanent damage, since the function may materially 
improve, say , after the removal of an obstruction It is, therefore, 
chiefly m cases in which one kidney only is affected that excretion 
urography provides an indication of renal function In bilateral 
diseases other factors enter, and it may be difficult to arrive at a 
conclusion from an examination of the shadows alone However, 
the appearance on one side of a shadow of diminished intensity 
points to less effective excretion on that side, and complete absence 
of shadow to a pronounced renal insufficiency 

Other advantages afforded by the intravenous as compared 
with the instrumental method arc 

(1) The fact that both kidneys are outlined and therefore can 
be contrasted the one with the other 

(2) The elimination of nil risk of sepsis or trauma resulting 
from instrumentation 

(3) The fact that it can be carried out where the passing of 
an instrument would be difficult or inadvisable, for example, m 
the case of children or of men with stricture or prostatic enlarge 
ment 

But while intravenous possesses these adv antages ov or ascending 
pyelography it must be recognized that the shadow obtained by 
the former method is rarely so dense or so clearly defined as that 
obtained by the latter Consequently, when a detailed examination 
of the configuration of the pelvis and cahccs is essential, as for 
example in the detection of a small growth, ascending pyelography 
still remains the method of choice So also is it necessary when 
renal function is so poor that an insufficient amount of substance 
is excreted to outline the pelvis Excretion pyelography should 
be regarded, therefore, as a complementary and additional means 
of examining the urinary tract and not os a general substitute for 
the older method It eaa he earned out m ad cases except where 
total renal function is so much lowered that unemia is imminent 

Excretion urography is of particular v alue in the examination 
ol urinary conditions m children, even infants can be examined 
by this method the dose being reduced to one third in the case 
of a child of five and to one quarter in the case of an infant 
Intravenous pyelography ha3 therefore provided for the first time 
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a practical means o! visualizing the tipper urm try tract in early 
childhood and every case of pyuria which does not respond to 
local treatment should be investigated bv this method m order to 
mate sure that there does not exist some congenital abnormality 
of the ladnevs or ureters 

III EXAMINATION Or THE BI IDDER A SURGICAL 
DISL \SI S OF THE KIDMTk 
The examination of most surgical diseases of the kidney is 
incomplete without examination of the bladder with the cystoscopc 
The method of performing cystoscopy will be described in the 
section dealing with diseases of the bladder 

The cysto«cope may be required to localize the disease 
There maj be disease of the M idder which has caused no v esical 
symptoms but has gi\ cn use to symptoms pointing to disease of 
the kidney When a papilloma of the bladder is seated at one 
ureteric orifice there is often pain in the hidno\ on that side and 
this, combined with hiematuria from the papilloma may cause a 
diagnosis of renal haematurm to be made if the cptoscope is not 
used This is especially the case when the ureter and kidney are 
dilated from obstruction by a growth in the bladder In such a 
case there is a painful enlarged kidney with htematuna and with 
out cystoscopy the kidney may be regarded ns the source of the 
hiematuria 

In tuberculosis and other diseases of the kidney there may bo 
signs of cystitis with no symptoms of disease of the kidnev The 
secondary nature of the \ esical disease will be demonstrated by 
the condition of the ureteric orifice and area surrounding it and 
by the efflux 

In many cases of pyuria and haimatuna there aro no definitely 
localizing symptoms and cystoscopy is necessary to exclude 
disease of the bladder In these cases a blood stained or purulent 
efflux will indicate the kidney as the source of the hsematuna or 
pyuria and show which side is diseased 

Information may be obtained as to the Btate of the diseased 
kidney by observing the ureteric onficc An open rigid ureteric 
orifice denotes dilatation of the ureter and renal pelvis A 
‘ dragged out ’ ureteric onficc (Fenwick) is present in cases of 
advanced tuberculosis of the kidney or ureter Here the onficc 
is displaced outwards and upwards and resembles a tunnel In 
cases where the efflux is a senu solid pipe of pus the kidney is 
functionally destroyed and is converted into a thin walled sac 
Large quantities of purulent urine are poured out of the ureteric 
orifice in cases of acute and subacute pyelonephritis A cloudy 
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efilux is present m the minor grades of pv elitis W here no efflux is 
present on one side and the cause is not some tcmporan cessation 
of the renal function, the hidnej mai be absent on that side, or 
the ureter nun be blocked bj kinking or some other cause or 
there maj be a fistula of the ureter 

When the kidney is absent or totally destroyed there will he 
no movement at the uretenc orifice When the kidnev is present 
and secreting and the ureter blocked there mil be an occasional 
sluggish movement at the orifice although there is no efflux In 
the case of a fistula of the ureter the rhythm and force of the 
movements at the uretenc onfice mar be normal, although there 
is no discharge of unne into the bladder Lasth , information mav 
be gamed m regard to the presence and condition of a second 
1 idnej when one is diseased The nbsencc of a ureteric orifice 
on one side will usuallv denote tho absence of the kidnci on that 
side The muscle of the tngonc on the side corresponding to the 
congcnitnllv absent ureter is often absent llnrelv, the ureter 
maj open in some abnormal situation, such as the prostatic 
urethra 

The presence of a normallj placed ureter and the observation 
of an efilux from it will in all but the rarest cases demonstrate the 
presence of a kidnej on that side 

In very rare cases two normallj placed ureteric orifices lead to 
the ureters of n sohtarj kidnej, one of the ducts crossing the 
middle line In such a cose the condition mil) be demonstrated 
bv passing an opaque bougie into the ureter mid obtaining n 
radiogram or by pjelognpkj 

W hen there 13 disease, such ns tuberculosis of one kidnev and 
the bladder the area of bladder mucous membrane around the 
ureteric onfice of the second kidnej , and the onfice itself max be 
free from disease This is strong evidence but not absolute proof 
that the second kidnej is not tuberculous If the efilux is clear 
on this side this is further evidence but it is necessary to examine 
the urine of thi3 1 ldnev separately tn order to make certain of 
tho health of the organ 

Examination of the urine of each kidney. — In rare cases, 
when there is known to be complete blocking of one kidnej , or 
when a fistula drains awaj tbc unne from one hidnex , it maj be 
assumed that the unne passed through the bladder is denved from 
the other kidnej, and examination of this unne will demonstrate 
the condition of the kidney In all other cases the unne which is 
passed is a blend of that secreted bj the two kidnej s 

In order to examine the functional activity of one kidney, and 
frequently to localize disease to one kidnej , it is necessary to examine 
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the secretion of each organ separateh l y means of ureteric 
catheterization (p 3 ^j) 

Exploration of the kidneys — Owing to the excellent 
methods of diagnosis at our disposal exploration of the kidney 
m order to mal e a diagnosis is seldom necessary An exploratory 
operation may occasionally how c\ cr Imc to be earned out m 
the following cases 

1 To make a diagnosis where there 13 an abdominal tumour 
of doubtful nature Laparotomy will be the best method 

2 To ascertain the nntun* of disease already localized to 
tl e kidney An oblique lumbar incision and cxtnperitonea! 
examination of the kidnea is the method best suited to this 
purpose 

3 To ascertain the extent and connections and the condition 
of the lymphatics in a malignant growth of the kidney which 
has reached a consilcrablc size Tither a combine 1 limbar 
extra peritoneal examination of the la lncy with an mtraperitoneal 
exploration through an opening in the peritoneum in front of the 
colon or a laparotomy alone may 1 c used 

4 In rare instances in order to ascertain the presence and 
condition of the second kidney when one is diseased and 
nephrectomy is proposed Occasional!* catheterization of the 
ureters is an impossibility m renal tuberculosis on account of 
inability to distend the bladder sufTcicntly or a failure to disco* cr 
the ureteric onfic owing to extensive ulccrntion and haemorrhage 

Exploration of the kidney in such cases is carried out through 
a lumbar incision and the kidney is examined by inspection 
palpation and incision and a slip of the kidney substance is 
examined microscopically The abdominal route only permits 
of palpation anl has been pro*cd to be worthless 
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CHAPTER V 

ABNORMAL CONDITIONS OF THE URINE 

OXALURIA 

About 0 0172 grm of oxalic acid is passed dad} in the unne as 
calcium oxalate This is demed from the food, and parti} also 
from the tissues It is held in solution b} the acid phosphate of 
sodium of the urine Calcium oxalate is deposited m the form of 
octahedra or dumbbell cr}8tals, winch me visible to the naked 
eje as sparkling particles in clear urine The urine is u snail} pale 
and faintl} acid Vegetable foods contain much more oxalic acid 
and calcium oxalate than do animal foods It is possible also 
that oxalates mij be formed during the bacterial fermentation 
of carboh}drates in the alimentar} tract lionet cr, the amount 
of oxahtes absorbed depends less on the total quantity in the 
food than on the state of the digestixe tract Experiments ha\c 
shown that if an animal is kept on a diet v.hich contains a fixed 
amount of calcium oxalate the urinary oxalate can he increased by 
the administration of acids and reduced b} alkalis (Jol}) It may 
be expected therefore that hypcrchlorhydna would predispose to 
oxaVuria because of increased absorption of oxalates from the 
stomach 

Crystals of calcium oxalate are sometimes passed persistently 
for } cars with occasional attacks of severe oxaluria Small masses 
of cr}stals clinging loosely together may be passed, and larger 
masses bound together with a colloid substance form calculi 
Increased excretion of oxalic acid has been observ ed m jaundice, 
diabetes, gastntis, enteritis, and pancreatitis, but is not constant 
m an} disease A deposit of these cr}8tals raa} take place after 
eating certain vegetables, such as rhubarb, spinach, tomatoes, 
sorrel, and gooseberries 

fn many cases persistent oxaftma is accompanied b} symptoms 
of dyspepsia and mental depression, or men neurasthenia The 
exact relationship of these symptoms to the oxaluria, whether 
they are the cause or the effect, is not decided 

The symptoms which are directly caused by the presence of 
large quantities of ovalatc of lime crystals in the urine are due 
to irritation of the hidne}S and urinary tract Renal aching is 
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frequent! \ present, and is usualty bilateral It mav, howev cr, be 
more marked on or even confined to one side .Aching along the line 
of the ureter may al«o be felt Unilateral renal colic may result 
from the passage of large quantities of oxalate erv stals The colic 
maj be severe, and is indistinguishable from that caused bj the 
passage of a calculus down the ureter Hiemxturia may accom 
panv the colic, and the blood is present in considerable quantities 
In less pronounced cases of oxaluna, blood discs are frequently 
found microscopicalh , when no staimng of the urine is perceptible 
to the naked eje 

Some vesical irritation is usuallr present in oialurm, and 
frequency of micturition may be the prominent symptom 

\\ hen an oxalate of lime stone is present, oxaluna maj be 
pronounced, but, on the other hand there may be only a few 
crj state or none at all 

All the symptoms of a calculus of the kidnev , ureter or bladder 
may be simulated b} oxaluna Exercise docs not, however, affect 
the symptoms in the latter condition C) stoscopy will show that 
no calculus is present m the bladder, and the X rays fail to demon- 
strate a stone in the kidnev or ureter 

Treatment — The old idea that a deposit of calcium oxalate 
in the urine is the direct result of an increased consumption of 
oxalates in the food, is, as has already been pointed out, no longer 
tenable The problem is much more complicated, for as Swift 
Joly has stated, some specimens of absolutely normal urine can 
hold only small quantities of the salt in solution whilst in cases of 
oxalic acid poisoning, enormous quantities may remain dissolved 
Moreover, ev en by the strictest dieting, it is impossible to eliminate 
oxalates entirety from the urine 

Treatment should lie along four lines 

1 The reduction of food rich m oxalates 

2 The prevention of undue absorption of oxalates by the 
administration of alkalis 

3 The avoidance of constipation or of intestinal fermentation 

4 Piure'is by an increased intake of fluid and the use of 
diuretics 

Oxalates are found in greatest concentration m spinach, rhubarb, 
and asparagus, and these should be entirely eliminated from the 
diet Although many other x egetablcs and fruits contain oxalates 
in small quantities, it is doubtful whether their harm is not more 
than counterbalanced bj the beneficial effects of the alkaline 
salts tlicj provide Moreover, as Swift Joly has pointed out, 
there are reasons for believing that oxaluna, like iithiasis, is a 
deficiency disease, and the banishment of fruits and vegetables 
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from the diet mav do more harm than gool b\ depriving the 
patient of the nectssirj v ttamms Tea collce cocoa and chocolate 
also contain oxalates hut the diuretic effect of tea is «o \aluable 
that it should alvvaj s be allowed 

Since the amount of the urmnrj oxahtc3 is diminished b> 
alkalis bicirbonate of soda should be given ^lagutsium salts 
maj bo used for the same purpose and as these have in addition 
n useful laxative effect tliej in a) be prescribe 1 whenever constipi 
tion is present Carliohjdratcs are likclv to mciense fermentation 
m the bowel and for this reison a diet rich in starch and sugar 
shout l be avoided When there is reason to believe that fcrmuita 
tion is plajing an important part m the production of ovaluna 
intestinal antiseptics and treatment bv me ms of 'our milk mav 
l>e prc'cnbcd The production ol diuresis being an important 
part of the treatment of oxalum manj patients also profit bv 
hjdropathic treitment The beat spas for this purpose are \ ittel 
and Gontrcxdville \ ichj water on account of its richness in 
alkalis is also to be recomraendc 1 Hard water should 1 c avoi led 
and also such miner dwatetbna contain lime (Rosbach Vpolltnuns 
Jvronthal) When much irritation is present sanhlwood oil in 
capsules (10 minims thrice dad}) mnv give relief 

riiosrii vturia 

This term is applied to the presence ol unlissolvcd eartliv 
phosphates in the urine Hie phosphates form a flocculent deposit 
or tl e urine mav be milks and deposit a thick white la}tr Occa 
sionallj m a clear well coloured urine numerous 6parkhng crystals 
of triple phosphate arc seen 

1 hosphonc acid to the extent of 2 6 grm is excreted daily 
in the urine m the form of phosphates of potassium sodium 
calcium and magnesium It is derived large! v from the food 
but partlv from the tissues 

The nciditv of the urine is due to acid phosphate of sodium 
The phosphates of lime and mngne'ium are onlv soluble m acid 
urine and when the unne is famtlv acid neutral or alkaline these 
salts are precipitated When the alkalimtv is due to ammonia 
from decomposition of the unne ammomo magnesium phosphate 
is formed and is deposited The phosphatic salts of sodium and 
potassium which form about two-thirds of the total phosphate' 
remain in solution whether they are acad neutral or basic 
V teraporarj phosphatuna occurs after a meal from the diges 
tion of food nch in salts of a egetable acids or alkaline carbonates 
nnd partly from the withdrawal of hjdrochlonc acid for the gastnc 
secretion 
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Phosphatum is sometimes observed in children and inhere due 
to an increase of the calcium in the urine and deposit of calcium 
phosphate without actual increase m the total phosphntic excre- 
tion This increased calcium output m the unne coincides with 
a diminution m the calcium m the ftces and is supposed to be 
due to an inflammation of the intestinal mucosa Tlus phos 
phaturn m») be the cause of scalding during micturition and 
increased frequenev of the act 

In certain individuals of a nmous tvpe and in others during 
a period of nervous strain a copious precipitate of earthy phos 
phates uiaj be present so that the urine is nu!h\ when parsed 
Nervous dyspepsia is frequent!) present and is said to cause the 
phosphatum The total dailv excretion of pliosphates is not 
increased in these cases The phosphatunn is often intermittent 
in character, and occurs after a period of unusual anxietj I have 
known patients whose unne was contiimousU phosplmtic at first 
improve under treatment so that the phosphatum appeared onlv 
on the da> on which their attendance was expected at hospital 
or m the consulting room These patients not infrequent!) suffer 
from intcnmttent attacks of polvurm or more strictly hydrurti ” 
I have met with n patient whose urine vaned in the course of one 
dav from a milky pbosphaturta to a high!) acid urine which 
deposited urates on cooling 

Pronounced phosphatum accompanied b) d) spepstn and pro- 
longed intestinal derangement has been the prelude to bacterium 
in several patients under mr observation 

Patients affected with this tvpe of phosphatum usuallv com 
plain of svmptoms of dvspepsia, and frequenth suffer from con 
stipation There is constant dull aching over the kidneys most 
marked in the morning on rising The urine scalds when passed, 
and there is a feeling of dissatisfaction after micturition and often 
some increased frequenc) of the act The urethral mucosa is 
reddened and the trigone red and congested wlule the rest of the 
bladder is healthv in appearance Such cases usually respond 
rcadd) to treatment 

A more serious form of pbosphatuna has been called * phos 
phalxc diabetes * In this there is an actual increase m the quantity 
of carthv phosphates their proportion to the alkaline phosphates 
being as much as 5 to 2 or oven more instead of the normal 
I to 2 The quantit) of urea may be normal or mav he increased, 
though m a less proportion than the earthy phosphates The 
symptoms consist in extreme nervous irritability dvspepsia and 
aching pain m the hack and suprapubic area There are increased 
frequency of micturition and scaling and these symptoms may 
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be verj distressing Cjshtis is caused b\ the presence of masses of 
phosphates loosely held together m the bladder There is no de 
composition of the urine, which is neutral or famth alkaline and 
non bacterial Some of m3 patients ha\e dated the onset of their 
8} mptoms from the daj on which the) entered the cold atmosphere 
of the temperate zone on returning from the tropics There m3 
be extreme emaciation 

W ith a tuberculous heredity such cases is these inaj eventually 
develop phtlusis in others diabetes mellitus or insipidus has 
followed A proportion of these cases recover and the 53 mptoms 
disappear In man} patients su doing from chrome posterior 
urethritis a slight degree of phosphatuna is present, and lines with 
the changes m the inflammation In moderate c)stitis without 
decomposition of the unne phosphates may he present and ponder 
the surface of the bladder mucous membrane In these cases the 
phosphatuna is probabl) due to the local inflammation further 
reducing the acidit} of a faintly acid urine Decomposition of the 
urine with liberation of ammonia causes a deposit of ummonio 
magnesium phosphate in cases of severe and old standing cystitis 
ulcers malignant growths and papilloma and foreign bodies be- 
como encrusted with phosphatic deposit 

Treatment.— Children suffenng from phosphattirn should sub 
eist on a diet poor in calcium «alts and a milk diet should be replaced 
by one consisting partlv of meat In adults the slighter cases ore 
treated b> the administration of tomes and mineral acids such 
as mtro h} drocblonc acid and 8tr}chnine quinine, phosphorus 
and cod lner oil \cid phosphate of sodmm in doses of 10-20 gr 
thrice daily speedily cures some cases but m others is less efficacious 
than mineral acids The two raaj be combined M here the pirns 
pliatuna is the cause of severe irritation and cystitis, belladonna 
and h}osc}-amii3 and occasionall} sandalwood oil arc useful 
Opium maj be given m full doses in the same forms of phospha 
turn but should not be long continued Alcohol, coffee and tea 
should be avoided Moderate exercise and relief from vvorr} and 
anxiety should be recommended M here the urine is decomposing 
the treatment 13 that of chrome c)stitis Sodium acid phosphate 
is especiall} valuable in these cases As an alternative ommon 
chlondc maj be given in 30 gr doses three times a da} 

B YCTrRIUftfA— BACILLUPJA 

Bactenuna or bacilluna is a condition of the urine m which 
bacteria are present w such abundance that the} render the fluid 
cloud} to the naked eye In bactenuna mflammatori products 
cannot be detected b} the naked eye, or at most oro seen in very 
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small quantitv It is also a characteristic of bacterium that 
symptoms of inflammation of tho urinary organs aro either absent 
or verv slight 

It is difficult to separate some cases of bacterium from cases 
of infection of the urinary tract where there is excessive bacterial 
growth combined with definite inflammatory reaction 

The phenomenon of bacterium represents, however, a special 
tvpe of unnnrv infection m which there is excessive bacterial 
growth and minima] reaction 

Etiology. — Bacterium is found in infants and children, as 
well as in adults \\ omen are more frequently affected than men 

Pathology — Different types of bacteria may be responsible 
for the urinary infection, but bacillus coli is much the commonest 
lanmts of the typical bacillus cob communis, such as strains 
which ferment lactose only nfter a few d lys or not at all arc often 
mot with but have no special significance Next in frequency 
are li proteus and B lachs ccrogenes It is important to remember 
that a typhoid or paratyphoid bacdfuria may occur in these 
infections and may persist in carriers Other types of bactcna 
such a3 streptococci and staphylococci are only rarefy the cause 
of a bacterium These bacteria arc usually present in pure 
culture Bacterium may arise spontaneously , or it may supervene 
in the course, or follow m the wake of some urinary disease In 
the cases which arc spontaneous a history of coustipation diarrhoea 
or indigestion can usuallv he obtained and in several cases I have 
observed pronounced phospliaturia immediately preceding the 
bacterium Other predisposing causes arc chronic septic con 
ditions of the mouth and throat, operations upon the rectum 
and anus, and boils and carbuncles Typhoid fever precedes the 
form known as typhoid bacilluna, and other fev ers such as smallpox 
diphtheria, scarlet fever and me isles may be accompanied by 
bacterium The bacillus coli is frequently the bacterium present 
in the urine in these cases associated with the acute fevers 

Bacterium may supervene during tho course of a subacute or 
olironic urctlintis of the prostatic urethra, or a chronic prostatitis, 
or chronic seminal vesiculitis It may lmmechatclv follow* tho 
passage of a sound or catheter It may follow an acute attack of 
pyelitis and I have observed a case in which it complicated a 
movable kidnev with intermittent hydronephrosis. In such cases 
the growth of bacteria is strictly localized to the diseased area 
In a prostatic case clear sterile unne may be drawn from the bladder, 
and in a py clitic case the ureteric catheter demonstrates that the 
cnlture ground is confined to the renal pelvis In a boy with stone 
m the ureter whose urine was previously clear and sterile, I have 
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seen a bactennna sodden)} appear last for three (lavs and then 
as suddenly disappear The bacteria gam a Imission to the urinary 
tract through the kidneys (hematogenous infection) or are intro- 
duced into the urethra or bladder by the passage of instruments 
or may be deposited at the urethral opening in women and female 
children and ascend to the bladder (unnnrv or ascending infection) 

It has been stated that the bactem may pass direct! v from 
the rectum through the rectal and bladder walls but of this there 
is no reliable c\ idence 

In most cases of hacmatogenous infection the bacteria become 
implanted in some part of the unnarv tract and continue to pro 
hfera to there but there are other cases I behc\e where repeated 
infections from the bowel take place the bacteria rapidly dis 
appearing after each infection 

In cases of ur complicated bacterium post mortem examination 
has failed to discover any lesion of the mucous membrane of the 
urinary tract The nidus of bacterial growth in women is the 
renal pelvis in the great majority of cases , in males it mav be cither 
the renal pelvis the prostate or the seminal vesicles NS hen the 
renal pelvis is affected the condition is frequonth unilateral 

The urine is hazv when passed from the suspension of mvnads 
of bacteria Frequently an opalescent appearance is observed 
On rotating a glass beaker containing the urine so as to circulate 
the unne and holding it to the light a peculiar appearance is seen 
like drifting mist or smoke that is characteristic of the condition 
This phenomenon is due to the suspension of fine parttetes (the 
bactcna) in fluid It is to be Been also in the fluid obtained from 
a spermatocele w here the spermatozoa form the suspended particles 
The reaction is usually acid occasionally neutral and rarely alka 
line On centrifuging it no deposit or only a v ery small quantity 
of deposit is obtained and the fluid remains cloudy In most 
cases the urine has a peculiar strong fishy odour It is never 
ammomncal There is usuallv a trace of albumin and protein 
can be detected in most eases 

Under the microscope the field is crowded with bacteria usually 
the motile bacterium cob A few leucocytes may be found, and 
epithelial cells from the renal pelvis ureter and bladder or prostatic 
urethra The only constant sign is the bacterial cmuNion in the 
urine The unne may be constantly cloudy for months or years 
or it may clear and the bacteria disappear with almost startling 
suddenness Just as suddenly tfao bactcna may Teappear in as 
great quantity as before I have seen the urine milky with bac 
tentim coh in the morning, and clear m the afternoon of the 
same day 
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There nm be no symptoms at nil but signs of localized 
inflamra ition are seldom entireh absent 

In cases of chronic prostatitis or posterior urethritis the S)inp 
toms of the*e diseases are already present and tlie bactcnal con 
dition of the urine is superadded. In bacteriuna arising without 
previous unnarr disease there maj be shell t- increase in the fre 
quenev of micturition and some urgency or heat and burning on 
passing water These snnptoms are aggravated b) co l d and bj 
dietarv indi crctions In children nocturnal enuresis nm result 
from bacteriuna Here there is urgency and sometimes frequent 
micturition dunng the da} m severe cases there mar be diurnal 
incontinence In cases where the prostatic urethra or prostate is 
the seat of the bacterial growth the Inst few drops of unne are 
often milkv with bacterial emulsion while the rest of the urine is 
mcrcl} hazy 

In other cases the focus of bactcnal growth is confined to tlo 
renal pelvis If the bactcnuna be superadded to some disease the 
s\ rnptoma of that disease will be present In cases arising spon 
taneouslv there ma\ be 6omc nclnng m the kidnc> and along the 
course of the ureter and tlie hidne} and ureter mar be shgbth 
tender There are however cases where there is pronounced 
bacdluna with recurrent attacks of high fever but no svmptom 
referable to the unnar} organs is present 

Prognosis. — In some cases bacteriuna is transient and appears 
for a few dais onlj disappearing under treatment It maj 
however be more persistent and froquentlj it continues with 
exacerbations and remissions for months and sometimes for jears 
Dunng this time the condition may lave no influence on the 
health of the patient In all cases there is the danger that a period 
of lowered resistance from some other cause maj bo the signal for 
a virulent bactcnal inflammation of some part of the uruiar} 
tract 

AV here bactcnuna is superadded to some disease alreadv present 
such ns stone in the ureter or movable kidnev it is the precursor 
of mflammatorv complications 

Diagnosis. — The diagnosis is made b} the observation of the 
charactenstic appearance of the unne and bactenological examine 
tion It is imperative to ascertain whether the bacdluna is the 
sole condition present or whether it is superadded on stone growth 
chronic inflammation or other pre existing disease Where bacil 
luna is an independent condition it is necessary to And out where 
the focus of infection has commenced (e g appendix bowel) and 
w hat part of the urmarv tract is affected (e g prostate renal 
pelvis) The latter can onl} be ascertained by examination of the 
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prostate In cystoscopv and bv examination of the urine obtained 
from each hictoc) b) the urctenc catheter 

Treatment — The treatment consists m the administration of 
unnan antiseptics and diluents, local treatment of the focus of 
inflammation and removal of the source of bacterial infection 
Of urman antiseptics the best ate urotropine (VS-30 gr daiH), 
hex) 1 resorcinol m capsules, hetrahn or helmitol (30 gr daflv) 
salol (30 gr dailj) pyridium, or neotropine The administration 
of diuretics and alkaline waters with these antiseptics appears to 
render the unne less suitable for bacterial growth Contrexeville, 
Why or Evian water roav be given or the patient directed to 
drink large quantities of distilled or barlci water 

A ix alternative treatment to urmarv antiseptics is the a d mints 
tration of large doses of alkalis together with diuretics Citrate 
or acetate of potash (GO-90 gr dad)) is given with the diuretic 
waters alrcadv mentioned 

\\ here the focus of bacterial growth is confined to the prostatic 
urethra, and bladder washing the bladder and urethra bv Janet’s 
irrigation method mav quick!) relieve the symptoms and suppress 
the bacterial growth The solutions suit ihlc for this irrigation arc 
permanganate of potash (1 in 10000 to 1 in 3 000) oxvcyanule of 
mercur) (1 m 10000) or nitrate of silver (1 in 10 000) 

Y»hen the bactcnal nidus w situated m the renal pelvis, this 
may in some cases be washed with weak nitrate of silver solution 
(1 in 10 000) through a ureteric catheter 

It is of the utmost importance to emptv the bowel and prevent 
further absorption A mercurial pill followed b) a saline purge 
should be given and attention paid to obtaining a regular and 
free action of the bowel Small doses of calomel (,’, gr) mav 
be given regular!) after meals or a larger dose (1-J gr } maj be 
given once a week In order to reduce the growth of the bacillus 
coh in the mtc«tinc a course of milk soured with the Bulgarian 
bacillus ( B caucasicum) mar be advised, and continued for several 
months 

The use of a ketogemc diet in cases that are resistant to ordmarv 
methods of treatment often gives excellent results Details of 
this treatment will be found on page 134 

Treatment bv vaccines gives varying results In some cases 
the bacteria m the urine rapidl) diminish in quantity and in a few 
cases disappear when the bacteruina has been uninfluenced bv 
other methods of treatment In cases npparenth cured bv vaccines 
recurrence may suddenly take place In cases treated b) vaccines 
and also m those treated bv «erum the opsonic index of the blood 
mav nse while the state of the unne remains unchanged 
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Vaccines should be prepared from cultures taken from the 
patient’s urine In bacillus coh infections small doses of vaccine 
up to 10 or 16 millions arc less efficacious than higher doses from 
30 millions and upwards These should be given m graduated 
series up to 100 millions or even higher, nt intervals of a week 
\\ here the bactenuna is superimposed on some pre existing 
disease o! the unnarv tract, the latter must be smtablv dealt with 
as a prehuman to treatment of the hacilluna I he onset of 
bactenuna in a case of movable kidnev or uretenc calculus should 
be the signal for operative measures 

H&UATCRU 

In hseraatuna the amount of blood in the urine ma> he so 
email that the microscope is required for its detection or there 
may ho so great a quantity that the fluid appears to consist whollv 
of blood 

An appearance resembling blood is given to the urine in hromo 
globinuria, and after the ingestion of some drugs such as senna, 
rhubarb, sulphonal, etc The final test for hxmatuna is the dis 
coverj of red blood corpuscles In the microscope The urine in 
lucmoglobinuna has a peculiar purple colour , it contains no 
clots, and there ore no blood corpuscles even after centnfugahzing 
Humaturia may take origin in ati) part of the urinary tract, 
and mav be caused b> a large number of surgical diseases In 
examining a case of htcmntuna it is necessary first to localize the 
bleeding to one part of the unnary tract, and then to diagnose 
the disease which causes it 

1 Localization of hmmaturia. — The discharge of blood from 
tho meatus, apart from micturition, will indicate that the source 
of iuemorrhage is anterior to the compressor urethras muscle At 
any part of the unnarv tract belund the compressor urethra blood 
will mix with the urine and will onli be discharged with it 
Hcematuria with other symptoms — Hamntum mav he 
the solitary symptom, or it may be accompamed by other 
symptoms which indicate the source of the Iuemorrhage 

Ilamatuna teith -pain — Severe pam m one kidney and uretenc 
colic will localize the h'omorrhage to tlus kidney , the renal pelv is, or 
the ureter Dull aching in one kidney is not so reliable a symptom 
A papilloma or malignant growth of the bladder at one ureteric 
orifice may giv e rise to haimatuna with unilateral renal aching 

Pam at the end of the perns on micturition points to the base 
of the bladder or the prostatic urethra as the source of the blood ; 
while pam at the base of the sacrum, in the rectum or penneum, 
will point to the prostate 
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Hcnmtuna mth frequent micturition — Frequent micturition 
suggests the localization o! the point of lucmorrlnge to the prostatic 
urethra or bladder Copious bleeding which has come from tho 
kulnev maj, however, cause irritation of the bladder and this is 
more libel} when clots arc present in the urine 

In some diseases of the kidnc}, such ns tuberculosis reflex 
irritation of the bladder 13 a prominent feature It follows that 
kamaturm tilth frequent micturition ma} be caused by disesso 
of the kidney when the bladder is health} 

Hamttlnna mth obstruction — Urethral obstruction maj be 
temporarily produced by the impaction of a clot in the urethra, 
but the combination of obstruction and haunatuna is most fre 
quentl) due to prostatie or urethral disease 

V papilloma of the bladder situated near the internal mcatU 3 
or one provided with a long pedicle, ma} also cause kfcmatum 
with attacks of obstruction 

Examination of tho urine — The colour of the urine mav be 
of some assistance The longer the blood remains m contact with 
the urine the more libel} is it to be discoloured The higher tho 
source of blood in the urinar} tract the more likely is it to be well 
imxcd with the urine Blood in ft highly acid unne is brownish 
in colour, and in an alkaline urine bright red "When much pus 
is mixed with the blood and the urine is decomposing a dirty 
brownish mutld} appearance is given to the urine 

Tho unne ma} have a brownish or smoky nppcarance Tins 
indicates that the blood is small m quantit}, well mixed with the 
urine and tho reaction acid Such bleeding is usuall} renal in 
origin In renal biematunx the blood precipitates ver} slowl}, so 
that a sediment forms onl} after several hours In coffee coloured 
urine the source of bleeding is frequently the kidney or kidne} 
pelvis but the blood ma} come from the bladder or prostate 
especiallj if there be urethral obstruction Purple urine denotes 
venous bleeding which ma} be domed from any part of the unnar} 
tract 

If tho urine has a delicate pink colour the blood usuallv comes 
from the bladder or the prostatic urethra Bright red blood 
indicates copious bleeding from no arterial source and. mav be 
discharged from aa> part of the unnar} tract Disease of the 
bladder or prostate is the most frequent cause of sucli bleeding 
Type oj herrmtuna — The blood mav be present at the beginning 
or at the end of micturition or thoroughl} mixed with the urine 
Blood appearing at the beginning of micturition (initial harnaturm) 
has a urethral origin and usually comes from the prostatic urethra 
Terminal ha?maturm ma} mean that the first urine is clear and 
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Wood appear* at the end of micturition or that the earlier part of 
the stream is bloodstained and the list part pure blood The 
Wood in this tvpo is denied from the pros title urethra or the 
bladder No inference can he drawn as to the source of blood 
which is mixed with the whole of the unne (total iuemattma) 
Presence of clots — Ibe formation of clots depends largely upon 
the proportion of blood in the urine Blood poured out m large 
quantities from the hidnci or run! pel ns ma\ clot m the ureter 
Slender worm like clots 10 or 12 in m length are sometimes 
passed m such cases and ore diagnostic of the source of the 
bleeding More frequently howen-r the clots passed from the 
ureter are email plugs \ in m length Tho blood ma} bo rapidh 
passed into the bladder and clot there forming irregular ma«sts 
or flat clots which indicate the position of the clotting hut not 
the source of the h’emorrhage \ csical hxjmorrhngo mil produce 
these flat or irregular clots Urethral bleeding maj form n clot 
which lies m tho urethra and is discharged with the urine Ibis 
mil form a long worm like clot not unlike tint domed from tho 
ureter hut it is thicker and shorter and frejuentlj shows en 
largcmcnts and contractions corresponding to the varying calibre 
of tho urethra 

llbumn can be demonstrated in the urine in ha,mattma e\cn 
where the amount of blood is sen small In cases of renal homin 
tuna howcicr tlie qnantitr of alhumm is in excess of what might 
ho expected to be present from the admixture of blood If on 
estimation tho proportion of albumin to Iremoglobm proxe to be 
more than 1 0 to l this points to a rein! affection os the cause of 
the fuc mat urn (Newman) 

In renal liTmatuna the corpuscles often appear as pale discs 
almost deioid of colouring matter while the corpusc! a that are 
added to the urine in the lower urinary tract arc loss charged 
Epxtlehcd on d oiler elements may be found m the urine and 
gi\e an indication of the source of the bleeding 

Casts of the renal tubules if present indicate a renal source of 
the hrematuna Epithelial cells from the kidne} pelvis and ureter 
bladder or urethra maj be discovered and help to localize the 
source of the hamiorrhage 

Examination of the patient — Ibis ma} reveal signs of dis 
ease which point to the source of bleeding The kidneys ureters 
and bladder should be examined b> abdominal palpation and the 
prostatic and membranous urethra the prostate sonunal xesicles 
bladder base and lower ureters examined from the rectum 
Cy6toscoplc examination — The crstoscope is the means b} 
which the source of the luematuria can be localized with certamt} 
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On cystoscopy, 'omc disease of the bladder, such as papilloma or 
purpura, may be discovered or the bladder maybe found healthy, 
and the hsetnaturia will be known to originate m the kidney, or 
kidney pelvis On examining the ureteric orifices, changes may he 
ohsened, such as ulceration or tuberculous deposit, winch will 
assist in the localization of the hematuria Where no gross 
changes are j resent at the ureteric orifices there is sometimes a 
slight staining of the lips of the orifice on the side whence the 
hrematuna is proceeding Examination of the cfllux from the 
ureters may show blood stained urine issuing from one or both 
sides (Plate 4, Fig 1 ) When the quantity of blood is small 
it may be extremely difficult to detect any change in the efllux 
The hamatum may sometimes tease suddenly before the evs- 
toscop) so that the examination must he repented Finally, the 
ureters should be cathetenzed and a sample of unne obtained 
from each kidney for microscopical examination This exnmi 
nation should only be earned out by an expert, for the technique 
is difficult and bleeding is easily produced in passing the ureteric 
catheter, and thus the object of the examination is likely to be 
defeated 

2 Diagnosis of the cause of hiematuria — Ifjematuna may 
appear in almost any disease of the urinary organs 

The character of the hrematuna and the position it occupies 
in the symptomatology of each disease will be fittingly described 
under the various diseases There is however, one form of haima 
tuna which cannot be referred to any single disease, and it must 
therefore be dealt with m this place 

Essential ronal h»maturla — This name ha3 been given to a 
group of cases in which bleeding occurs from the kidney without 
any discoverable cause In the majority of cases, the kidney 
appears normal, both m its gross charnctenstics and in its histology 
Sometimes however, a small purpuric patch is found in the wall 
of the rinal pelvis and sometimes there are patches of chronic 
nephritis scattered throughout its substance The condition has 
led to much discussion among both pathologists and surgeons ns 
to its causation but no final agreement has yet been reached 
Whilst many urologists regard essential h-ematuna as a condition 
which is the result of a patchy ’ nephritis, Kidd is strongly of 
the opinion that the majority of cases are due to n renal purpura 
He therefore urges that in all eases of unexplained renal hicmatum, 
a rigid examination of the skm, joints, and retinal should be 
earned out for signs of bleeding If an investigation of the blood 
shows a marked diminution or absence of platelets and if the most 
rigid examination of the urinary tract has proved the absence 




Fig I.— Ilremjturla. Blood-Stained 

efflux from left ureter. (P. 62.) 

Fig. 2. — Semi-solid pus Issuing from 
ureter In case of chronic sup- 
purative pyelonephritis. 
Acute cystitis (Pp. 69, 131 ) 


Plate 4 


'] ESSENTIAL RENAL II/LMATURIA 03 

of cither causes of bleeding, then the diagnosis of purpura may 
be made Although purpura itself is a symptom rather than a 
disease, the establishment of such a diagnosis is a step m the 
right direction, for it will lead to a careful search for a focus 
of infection somewhere in the body In the majority of cases of 
renal purpura, published by Kidd, a streptococcal infection of 
the throat, teeth, or bowel, was discovered 

The characters of essential renal htematuna are as follows 
It is spontaneous, and no cause can be assigned for the onset , it 
is not affected bv rest or movement The blood is abundant and 
well mixed, and the unne has a dark port wine colour C lots are 
verv rarely formed The hamiatuna is strictlv unilateral , it mav 
suddenly cease after somo weeks or months, and may as suddenly 
reappear and become persistent In the intervals of clear unno 
no albumin can be detected and no tube casts found Xo bacteria 
are found in the unne There is occasional!} a dull aching pain 
on the side from which the heematuna proceeds • this is unaffected 
by movement The kidney is not tender or enlarged and pvclo- 
grams show a normal outline of the pclra and calicos In other 
wortla, the diagnosis rests on a process of exclusion Increasing 
accuracy of urinological diagnosis has had the result of miking 
a diagnosis of essential hcemnturia rarer thin was formerly 
the case 

In thirteen ca^cs of unilateral symptomless hsematuna in which 
I explored the kidney and removed a portion for examination the 
microscope showed patches of fibrosis of varying size in the cortex 
in all The capsule was frequently thickened, soli tan sclerosed 
glomeruli were sometimes found, and there was blood m the con- 
voluted tubules in seven cases It is possible that the cause of 
these changes may be the excretion of bacteria by the kidneys in 
constipation and other conditions 

A varicose condition of one or more of the renal pa pill® hns 
been described by Fenwick and by Whitney and Pilcher The 
origin of this varicose condition appears to be doubtful, and it 
may possibly result from a patch of interstitial nephntis similar to 
the condition described abov e The ty pe of hrematuria and absence 
of other sy mptoms are similar 

Profuse unilateral renal hsematuna which is unaccompanied by 
other symptoms is sometimes met with as a premonitory or early 
symptom of chrome Bright’s disease Roy, Harmonic, and Israel 
have described coses in winch the symptoms of cJuornc Bright’s 
disease developed several vears after a spontaneous symptomless 
h*inatuna Newman has recorded a case of severe renal bfematuria 
which preceded other symptoms of tubercular disease by two years 
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* Sv mptomlcss ’ h'omatum is a svmptom of «ome growths of the 
kidnev from a \en evrlv sti 0 e of their development 

Treatment of essential hmmaturla — Ihis consists of the 
usual methods adopted in cases of hannorrhage namel), rest, and 
the administration of luemostatic agents such as calcium lactate 
coagulm (cihi) thrombokinasc hamojihstm, or lior'e serum If 
bleeding still continues l lood transfusion mnv not onl) make 
good the loss but have m addition a liar-mostatic action Onlv 
when the life of the patient is endangered and the bleeding has 
been proved to be unilateral should an exjilorutorv operation 
be un lertal cn If the external appearance of the kulney is 
normil it mu be split bo that the c dices and papilla, raft) he 
innj ected In raanv rises hrematurm coasts after tins exploration 
apparent!) as the result ol the pressure exercised upon the bleeding 
vessel by the sutures In grave cases however the organ maj 
have to be sacrificed This should onh be done m cases of absolute 
necessit) not onl) 1 ccause the condition max 1 iter affect the 
opposite kidnev but also because given time essential ha'maturia 
usual!) clears up Thus among loo cans from the Jlaro Clinic 
which were followed up for from five to twentv )cars after the 
original diagnosis had been made there were onl) 0 in whom 
anv renal disease was subscquentlv reported For this reason 
and nl'O because bilateral nephritis maj give rise to unilateral 
huinitiiria nephrectom) should not bo performed Aer) rarel) 
li cmorrliage commences again and necessitates a second oj oration 

llale \V lute describes five cases of renal liacmatuna m which the 
kidney was explored bv nephrotomv and no lesion found Two 
of the s e cases had ft recurrence of haemorrhage m three there 
was none 

Decapsulation mav be combined with nephrotom) but the 
results are similar to those of nephrotomv alone the hacmatuna 
recurring in rare eases 

Treatment of htematurla —It is only in exceptional ca«e3 
that treatment of htematuria apart from operative measures is 
required The following drugs max bo used viz morphia ergot 
ergotine tincture of hamamelis and calcium chloride or lactate Of 
these morphia and calcium lactato ore the best A hvpodermic 
injection of morphia is given and the patient placed on calcium 
lactate 1 0 gr m cachets being giv en ev ery four hours for fortv eight 
hoars After this period the calcium lactate should be omitted 

Local treatment — In renal hremahma dr) cupping over the 
lorn and icebags ov er the kidnev ma) be eroplov ed Adrenaline 
has been injected into the renal pelvis through a ureteric catheter 
1 drachm of a 1 in 5 000 solution being usid 
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Vesical hmmaturla . — X catheter should be passed and the 
bladder washed out with hot boric solution, or with a hot, very 
weak solution (I m 13,000} of silver nitrate Largo quantities of 
these solutions must be used, the stream being supplied from an 
irrigator or a large glass hand syringe A double-way catheter 
with continuous irrigation is often useful 

After washing the bladder, 10-12 oz of a solution of antipynn 
(10 per cent ) are introduced and left m for a few minutes, or 1 
or 2 drachms of adrenaline solution (1 in 2,000) are injected into 
the bladder, left for a few minutes and then run out If clots 
arc present in the bladder they mny be washed out through n large 
catheter (p 383) or through a large c\acuating catheter such as 
is used in lithotrity The rubber lithotnty bulb may be attached 
and the clots sucked out 

These methods should not be persisted in for long, and, if the 
clots arc of largo size and the bladder has become distended w ith 
them, suprapubic cjstotomy should be performed the clots cleared 
out, and a stream of hot boric solution (113° to 120° F ) parsed 
through a catheter m the urethra, and allowed to well out of 
the suprapubic opening A large drainage tube (1 in diameter) 
should then ho placed in the bladder, and the foot of the bed 
raised on blocks 
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PYURIA 

The presence of pus m the urrne is, except in n few rare cases, 
a sign of inflammation of some part of the urinarj tract The 
inflammation nm be confined to one segment of the urinary tract. 
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such as the urethra the bladder, or the renal pelvis or it may 1 e 
more widely spread and affect the bladder and pelvis of the kidney 
While pyuria is alwavs due to inflammation the ultimate cause 
of the inflammation vanes There ma} be a bactenal infection 
of an otherwise health} unnai} tract or there mav be bacterial 
infection superadded to stone stneture growths or other gross 
lesions Further one bactenal inflammation maj be supenmposed 
or follow upon another of a different character thus a staph} lo- 
coccal or streptococcal inflammation mav be added to a tuber 
culotts inflammation It is necessan to localize the ongin of the 
pus as a preliminary to making a diagnosis of the cause 

1 Examination of the unne (a) Quantity — -The on!} 
reliable test for pyuria is microscopic examination of the urine 
Pus ma) be present in small quantit} vv itbout causing an} definite 
turbidit} of the urine but large quantities of pus giv c an obvious 
milky appearance It is often convenient to express the degree 
of pyuria in quantitative terms so that comparisons ma} be made 
between different tc«ts or between the urine from the ngbt and 
left kidney The simplest v\n} of doing thi3 is to examine a drop 
of the uncentnfugcd urine in a Fuch s Rosenthal chamber such 
as is used for the examination of cercbro spinal fluid the result 
being recorded ns so roam cells per cubic millimetre In normal 
urine there are lcs3 than 10 leucocytes per cubic millimetre The 
number of cells is sufficient to justify the term pyuria when more 
than 100 cells are present per cubic millimetre The following 
standards have therefore been suggested by Dukes 

Pus absent Less than 10 cells per c mm 

A few pus cells only Trom 10-100 cells per c nun 

Pus present in small quant i tv 100-500 cells per c mm 

Pus present in large quantit} Ov cr 500 cells per c nun 

(b) Character ot the pus — Pus in Bmall quantities makes the 
unne cloud} and opaque and in large quantities milkv This 
ma} be equallv produced bv a copious urethral discharge and a 
p} eloneplintis but the clinical features of the cases are so obviou 3 lv 
different that no question of differential diagnosis need arise 
Pus from the urethra is mixed with a certain, amount of mucus 
so that the deposit which settles quickly to the bottom of the glass 
has a fluffy feather} appearance The unne in inflammation of 
the bladder gives a deposit which is billowy and fluffv and occupies 
a large part of the glass without sinking heavily to the bottom 
The unne is generally high coloured and has a high specific gravitv 
In severe grades of old standing cystitis the urine may be like 
coffee to which a large proportion of milk has been added The 
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Bedimcnt, after standing for an hour or two, is thickly viscous, 
and clings like slime to the bottom of the vessel. 

Renal pus— that is, pus which is produced in the renal pelvis 
or in a dilated lddney— gives a milky urine when passed, and a 
characteristic deposit on standing. A heavy solid layer of yellow 
or yellowish-green pus with a flat, even surface lies at the bottom 
of the vessel and rolls heavily to the lowest part when the vessel 
is canted. The supernatant fluid is cloudy with suspended pus 
or bacteria. The urine is usually pale in colour and of low specific 
gravity. When a suppurative renal disease is combined with 
cystitis, there is the solid layer of pus at the bottom of the glass, 
and above tills is a layer of billowy, fluflv muco-pus. 

(c} Odour and reaction of the urine. — There is no unusual 
odour in the pyuria of a purulent urethritis. In bactcriuria, when 
the bacterial growth is excessive and the pyuria in minimal amount, 
the odour of the urine is “ fishy.” 

In chronic cystitis the unno becomes decomposed and has a 
pungent, ammoniacal odour. As a rule, purulent urine from the 
kidney has no strong or characteristic odour, but a purulent col- 
lection in a dilated kidney may be offensive, and a pvehtis with 
excessive bacterial growth may possess a very strong, penetrating 
smell. 

That “ acid pyuria is from the kidney and alkaline pyuria from 
the bladder” is no longer accepted as accurate. The following 
bacteria produce acute cystitis in which the purulent urine remains 
acid, viz. the bacillus coli, gonococcus, and bacillus typhosus; 
while the tubercle bacillus produces a subacute or chronic cystitis 
with an acid urine. The bacillus coli is the most frequent cause 
of cystitis. The staphylococcus, streptococcus, and proteus are 
the bacteria of alkaline cystitis. These bacteria cause the ammo- 
niacal decomposition of the uriue found in chrome uon-tuberculous 
cystitis. 

The pyuria of pyelitis is usually acid, but not invariably so. 
Ammoniacal decomposition may take place from the same causes 
as in the bladder. A slightly alkaline unne from the lddney is 
mixed with the acid urine from the second kidney, and the blended 
urine is acid. Catheterization of the ureters separates the alkaline 
and acid urines in these cases. 

(tfj Type of pyuria.— The urine should be passed into two 
glasses. Pits appearing at the beginning of micturition has a 
urethral origin. When the urine is clear at the beginning of 
micturition and purulent at the finish, the pus comes from the 
prostate or bladder. 

Intermittent pyuria is the special characteristic of the discharge 
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from an inflamed dilated renal pelvis The urine is clear or almost 
clear for dajs or weeks and during tins time renal sjmptoms arc 
present and increase in sev entv Then the urine suddenh becomes 
thick, with pus and the renal sj mptoras disappear This is repeated 
at varying intervals Intermittent pvuna may also be observed 
when an abscess sac repeatedly discharges into the bladder or 
urethra or there is a diverticulum of the bladder which has become 
infected 

(e) Chemical and microscopical character oT the urine — 
Albumin is present in pvuna in a Email amount which is 
proportional to the quantitj of pus present When nephritis is 
present as in pj elonephntis the quantitj of albumin is greater 
In catarrhal pvelonephntis the albumin will onlj giv e a cloud while 
in suppurative pyelonephritis it raaj be present in large quantitj 

If tho albumin appears to be present in excessive quantities 
renal complication may be suspected The proportion of albumin 
to the number of pus corpuscles per cubic millimetre mav assist 
the diagnos s Ihc albumin should bear the relation of 1 in 
1 000 when the pus corpuscles number 100000 per c mm In a 
urine which contains 40 000 per c mm and shows 2 per 1 000 of 
albumin the albumin must be derived from another source than 
the pus Epithelial elements may be present in the urine but 
have rather le*5s significance in regard to localization here than 
in htematuna Tube casts are found in the slighter forms of 
preloncpl ritis and arc of importance m localizing the process 
where sunptoras are absent or slight 

2 Presence of localizing: symptoms — The symptoms of 
prostatic disease and disease of the seminal vesicles and rectal 
examination will clearly distinguish pvuna which proceeds from 
these organs from that denied from the bladder and hidners 
In these cases clear urine may bo drawn by catheter from the 
bladder w Inle the urine which is passed is purulent T1 e svmp 
toms of inflammation of the bladder will demonstrate that that 
organ is diseased but the cjstitis roav be produced by secondary 
infection of the bladder from the kidney bv way of the ureter or 
there may be reflex bladder symptoms from the kidnej without 
actual vesical disease The renal symptoms in these cn«es are 
frequentlj minimal while the bladder symptoms are prominent 

3 Other methods of examination (a) Cystoscopy — The 
cjstoscope is a means of localizing disease causing pyuna in a 
large number of ca=cs which would otherwise remain obscure 
W hen the cause of the pyuna bes m the bladder the disease will 
be diagnosed at the same tune W ben the kidney is at fault the 
source of tho pruna w ill be localized to one or both organs 
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The examination of the ureteric orifices should not he neglected, 
even when all the symptoms point to cystitis and the cystoscope 
lends support to the new 

Diverse of the bladder cxclusn ely surrounding one ureteric 
orifice, changes at the orifice itself, and the observation of murky 
or purulent urine coming from one ureter will show that there is 
disease of the kidney, whether renal symptoms arc present or 
not "When the quantity of pus m the urine is small and the bladder 
inflamed, it may be \ cry difficult to distinguish thepyumbj exam 
inuig the ureteric efflux In such cases catheterization of the ureters 
will become necessary A urine with a moderate quantity of pus 
and shreds is readily distinguished as purulent at the ureteric 
orifice, when the pus is present in quantity the appearance of 
the efilux is unmistakable Pipes of semi solid pus arc opened 
issuing from the urctenc onficc in some cases of advanced sup 
purativc disease of the kidney (Plate 4, Tig 2, fncmg p 62) 

(6) Catheterization of the ureters — When cystitis is pres 
ent, catheterization of the ureters may be difficult A general or 
spinal anzrsthctic will be required, and a good deal of patience 
must be exercised The unne collected from each ureter is com 
pared, each urine is examined microscopically and chemically, 
and cultures are made Very important information may thus bo 
gamed which cannot bo obtained by other methods In a case 
of chronic cystitis it may be possible to show by this means that 
purulent urine comes from one kidney and contains tubercle or colon 
bacilli, while the urine collected from the other ureter is healthy 

(c) Radiography. — In cases of long standing pyum radio 
graphy may show the presence of stones in one or both kidneys 
when no symptoms of their presence have been ohseraed By 
means of pyelography, retention may also be demonstrated with 
dilatation of the pelvis or calyces These methods of examination 
must therefore always be employed when the patient does not 
respond to treatment 

C8YLURIA 

In chylum there is fat m emulsion m the urine so finely 
divided that no globules of fat are found with the microscope 
The urrnc is milky, and on standing a lay cr like cream separates 
and rises to the surface Shaking with ether extracts the fat and 
clears the urine The condition is found in fihmsis, in which the 
lymphatics are blocked with the filana worms above the entrance 
of the lacteals The obstruction causes dilatation of the lymphatics 
of the renal pelvis ureter, and bladder, and eventually rupture of 
tlic^e vessels and mixture of chyle with the urine The urine is 
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clear in the morning fitter fastin" Occasion'll cases of ch)luria m 
all probililit) due to filamsis are met with m temperate climates 
Treatment — Ncosih arsan injections sometimes exert a lethal 
effect on the parasites When these lad intravenous injections 
of tartar emetic may prove more effectn c In rare cases surgical 
treatment may have to he adopted If ureteric catheterization 
proves that the eh) lurn is umlatcnl an l if the patient ls losing 
weight or suffering from severe attacks of colic nephrectorav may 
be justifiable Cises of bilateral reual chi lurn hiv e been treated 
by lumbar exposure of both kidnejs and incision and drainage 
of the lymph varices A successful surgical attack has also been 
made on vesical chvluna bv destrojing b\ diathermy a burst 
Ivmph varix which could be seen on the wall of the hlsdder 

PNEUM \TURI V 

Gas is discharged with the urine and appears usualH at the 
end of micturition producing a gurgling bubbling or whistling 
noise and a peculiar sensation 

Pneumatuna ma\ result from the introduction of air into the 
bladder b) means of a catheter or during evacuation after hthotnt) 
The gas mac come from the intestine escaping into the bladder 
b) a vesicointestinal fistula There ma) rarel) be spontaneous 
development of gas m the utmary tract In some of these cases 
sugar is present in the unne and the pneumatuna results from 
fermentation of the sugar and the formation of alcohol setting free 
carbonic acid gas This results from the action of organisms 
usuall) the bacillus coll communis but occa^ionall) the B protcus 
tulgarn 'Where sugar is not present in the urine the spontaneous 
formation of gas has been said to be dern ed from the blood or to 
be due to the action on the urine of gas producing bactena <Juch as 
the B coh and the B fact is aerogel es 

Treatment.— When no fistnla exists treatment consists in 
remov ing the cause of the fermentation bj washing the bladder and 
administering urmarv antiseptics Ghcosuna should be treated 
The treatment of fistula of the bladder will be discussed later 
(Chap XL) 
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CONGENITAL ABNORMALITIES OF THE KIDNEY 
AND URETER 

Farr al lobulation of the kidneys occasional!) persists throughout 
life The onlr ehmcal importance of this foetal form is that these 
kidneys according to the new of some authorities are special!) 
vulnerable to disease Kuster and Wagner state that the) fre 
qucntly become tuberculous 

Complete absence of both kulne\s is most frequently found 
in neephahe foetuses and other monsters The condition has no 
clinical importance 

A supernumerary fodney is probably the rarest of congenital 
renal anomalies Kretschmer collected from literature only 
3D cases, of which one w is his own This one n as found in i 
w oman of twenty two in whom there existed a normal kidney 
on the left side and two kidneys on the right, one of which was 
the site of a very large infected hydronephrosis Each of the 
kidneys on the right side had a separate blood supply and a 
separate ureter, but the ureters fused below the brim of the pelvis 
just outside the bladder 

CONGENITAL ABSENCE OR ATROPHY OF ONE KIDNEY 
—FUSED KIDNEYS 

These conditions are of extremo practical importance I col- 
lected 93 cases of death from uraemia or anuria commencing within 
the first few days after an operation on one kidney and found 
that there was no second kidnei in 10 of the cases, and that the 
second kidney was “completely atrophied” m 8 In over 39 
per cent of these cases, therefore, the fatal result was due to the 
absence or atrophy of one kidney 

CONGEYlTAL ABSENCE OF 0\E KlDNEY — U aSYMMETPICAL KlDNEl 

The frequency with which unsy rometneal kidney or extreme 
congenital rtrophy of the kidney occurs is about 1 in 2,400 bodies 
(Moms) Ballomtz collected 213 cases Anders 286 and Borland 
300 The left kidney is more frequently absent than the right 
(left 127, right 97 — Mankiewicz) and male subjects are more 
frequently affected in the proportion of two to one 
71 
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The renal vessels of the side on winch the kidney is wanting 
are usually absent, or are quite rudimentary, being represented 
by a fen small twigs which ramify m the retroperitoneal fat The 
ureter is usually absent (93 per cent ) \\ hen present it is repre 

seated by a solid fibrous cord of varying length which finds 
attachment to the bladder at its lower end and disappears in the 
retroperitoneal fat at its upper end There may be no trace of the 
uretenc opening and this half of the trigone of the bladder may 
be atrophied A small dimple may sometimes mark the situation 
which the uretenc onfice would occupy, and sometimes an onfice 
is actually present opening into a lumen which extends for I to 
2 cm along the fibrous cord Rolleston describes the case of a 
hoy of twehc with a single left kidney right and left uretenc 
orifices and the right ureter pitent from the bladder to its blind 
upper extremity The suprarenal gland is absent on the same 
side in 27 7 per cent of cases 

Associated with congenital absence and other anomalies of a 
kidney there is 6ome congenital malformation m the genital system 
m 70 8 per cent of cases almost without exception found on 
the same side as the renal defect Thus, in the female subject 
there has been uterus btcomis with imperfect development of the 
horn of the uterus on tho side of the absent kidney, absence of 
the uterus ovary and Fallopian tube, formation of a septum m 
the vagina and absence of the vagina, in the male, absence or 
atrophy of the testis % as deferens, and seminal \ esiclc ha\ c been 
obsen cd 

Other congenital malformations have also been noted such as 
harelip and cleft palate accessory auricles, double thumbs web 
fingers and toes patent u radius, absence of the bladder, atresia of 
the rectum etc 

The single kidney is usually larger than the natural size but 
there arc cases m which it is not increased in size Sometimes the 
organ may be as much as twice the size of a normal kidnei , or 
even larger Such excessive growth cannot be regarded as due to 
compensatory hypertrophy It may occupy the natural position 
m the loin or it may sometimes be misplaced and lie in the iliac 
fossa or over the lumbar vertebras or the sacrum The kidney is 
sometimes lobulatcd and may have lost its rewform outline and 
become rounded or globular or even irregular but more frequentlr 
it retains its natural shape The ureter is single and enters the 
bladder in the usual portion Occasionally the uretenc orifice m 
the bladder may be misplaced towards the middle hue or it 
may open in some abnormal position such as the urethra or 
vas deferens 
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CONGEKIT \L \TBOPH\ OF OVE JUDNEY 

Congenital atrophy to the extent that the aflected kidney is 
almost obliterated 1 * very rare Moms found only 3 such cases m 
Ij 901 post mori A m examinations Less complete atrophy of the 
ki Iney is more frequently observed Here arrest of development 
has taken place at a later stage The kidney is normal in form 
and structure but is abnormally small Kuster and more 
recently Gerxghty and Phggemejer have described a type of 
mfintilc kidney that has a aery poor functional capacity and is 
difficult to diagnose The urine from this kidney is normal 
clinically, microscopically and with regard to its urea excretion 
The total quantity of unno secreted by the kidney is how e\ er 
so small and the work it docs so diminished that had it not 
been that its neighbour had undergone a comparatu e hypertrophy 
the health of the patient would not lia\ e been maintained 

The chief difference between cases of extreme congenital atrophy 
and congenital absence is that in the former some rudiment of the 
kidney is alwavs found and the ureter is present though some 
times merely in the form of a fibrous cord 

The rudimentary kidney may be a fibro fatt\ nodule or it may 
bo a fibrous nodule with cysts and traces of renal tissue The 
shape and appearance may be that of a fcctal kidney with the well 
marked lobulation 

Clinical facts relating to congenital absence or atrophy 
of one kidney — To the surgeon complete atrophy and total 
absence are synonymous terms 

A single kidney is prone to be attacked by disease Calculus 
13 especially frequent in these kidneys Isewman collected 8 cases 
of single kidney affected with calculus Mosler found that 9 out 
of 12 cases of single kidney had calculi Malignant growths hai e 
also been observed while cases of tuberculous disease hy dro and 
pyonephrosis and chrome nephritis are recorded 

Such diseases are rendered more serious bv the fact that they 
cfevefop in a smgfe kidney Apart from this howeacr the absence 
of one kidney does not of itself shorten life This condition is 
found m bodies from infancy to old age bowman collected 
17 cases aged o\ er 60 years 

In the great majority of cases of single kidney the condition 
has been found accidentally post mortem A few cases of nephrec 
tomy of a single kidney are recorded I have collected 18 such cases 
It is imperative therefore that proof of the presence of a second 
kidney should be obtained whene\ er nephrectomy is proposed 
The presence of some congenital abnormality of the gemta 



74 


THE KIDNI"\ 


[chap 


organs or e\cn some congenita! malformation elsewhere should 
put the surgeon on Ins guard when dealing with a case of hidncj 
disease In 103 cases of congenital absence of the kidnejs col 
lccted br Ballon itz where the state of the genital organs was 
mentioned there were 73 (70 8 per cent) in which some mal 
formation was present and the majonti of these were females 
(28 male and 41 female) 

The following means mav be used to obtain proof of the 
presence of a second hidnej \iz (1) cystoscop\ (2) chromo 
cvstoscop) (see p 22) (3) catheterization of the ureters (1) 
intraaenous pjelography and (j) lumbnr exploration 



big 15 — Bladder and prostatic urethra in a case of solitary 
kidney showing absence of left half of trigone and of left 
ureteric onfice 

G jstosco] j — In those cases where a kidne) is congenitally 
absent the ureter is also absent and there is m mans cases no 
ureteric opening in the bladder 

The uretenc orifice is absent in 33 3 per cent of such cases 
(73 in 9 31 cases — Mankiewicz) It will therefore be possible to 
make a diagnosis of congenital absence of a kidney by cj stoscopy 
in one third of the cases Rare!} the half of the trigone is absent 
or rudimentary on the Bide of the absent kidney (Fig 15) This has 
been observed on the left Bide (4 cases) but not on the right In some 
cases a dimple may be seen m the position of the uretenc onfice 
In a small number of cases there is a normal uretenc orifice which 
leads into a short tunnel m a rudimentary ureter extending upwards 
for a few centimetres or to the full length of the ureter (RoIIeston) 
In such a ureter the normal rhythmic contractions of the 
functioning ureter arc absent and there is no efflux It does 
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not follow, how ei cr that ei en ureter that is motionless under 
observation, lacks a functional kidney It frequently happens that 
while the surgeon is examining the ureteric orifice the ureter ceases 
to contract, and there mat be a j wise of several minutes duration 

Chromo-cystoscopy — See p 22 

Cathcteri ation of tie ureter « — By this method there is pro 
aided a means of proving that a patent ureter exists and that a 
functional]} active kidney is present and the functional value 
of the kidnev mi) he tested bv the various methods which have 
alrcadv been described, (p 22) 

It the catheter passes 12 or 13 in along the ureter without 
hindrance, the patenc} of the duct « demonstrated , but if the 
catheter is arrested at some point near the bladder orifice, it does 
not follow that the lumen ends here The point of the catheter 
mat bo arrested b> catching in a fold of mucous membrane especiallv 
where there is over or under distension of the bladder or a loaded 
rectum A catheter with a smooth rounded end is the best for 
use whore such a fold w encountered various degrees of diston 
sion of the bhdder and elevation of the pelvis should be tried, 
and if nccessan, the rectum should be unloaded with an enema 
A general anaesthetic ma\ give assistance 

There arc also pathological causes for the catheter being arrested 
at some point in the ureter, but these need not bo discus&cd here, 
for their presence will alrcadv have led to the conclusion that a 
kidney exists on this side The w ithdravral of urine from a catheter 
lodged in a ureter is an almost certain proof that a kidney exists 
on this side There are however rare eases in which two ureters 
arise from one kidnev, and open into the bladder m the normal 
position Py clogrnphy , both intravenous and retrograde will give 
valuable information in such cases 

Lumbar exploration of the hdney — Since the advent of ultra 
venous pyelography, an exploratory operation to demonstrate the 
presence of a second kidney is rarely necessary The organ is 
exposed by a lumbar incision and if a kidney be found the 
size appearance, consistence, and the microscopical character of 
a slip cut from its substance are examined 

Operative interference in a single kidney has been frequently 
undertaken in most cases without previous knowledge that the 
kidney attacked was a single organ Winter records 4 cases of 
nephrohthotomv for calculous anum m a single kidnev where the 
patients recovered In 18 cases of death from anuna after opera 
tion upon a kidney, where the other kidney was completely atrophied 
or absent I found that nephrotomy had been performed for tuber 
culosis once and for stone once In the remaining 16 cases nephrcc 
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di (gnosis must always be doubtful, but a kidne\ shadow rather 
lower than normal and aery close to the a erticnl column is 
suggestive If the film is a good one and the kidney outline is 
very definite except at the lower pole, the probability of there 
being a horseshoe kidney is increased Pyelography, however, 
provides the only accurate means of diagnosis When only a 
unilateral py dogma has been made, suspicions should be raised 
whenever the renal pelvis is found to 
occupy' an unusual position, particukarly 
if it be low and near the midhne when 
it lies medial to the ureters Bizarre 
shapes, absence of calyces and calyces 
overlapping the pelvis or possibly 
directed towards the vertical column 
Bliouhl always lead to a very careful 
study of the lower polo of the kidney' 
and should suggest the advisability of 
obtaining a pyelogrnm of the opposite 
side so that this may be carefully 
considered m conjunction with the 
original picture (Plate 5 ) 

The long simple kidney and the 
S - shaped kidney. — In both these 
v anettes there is an end to end fusion 
of the kidneys, and the combined organ 
is situated on one side of the vertebral 
r,e 17. — Sigmoid k,d f 0 ,'“ ran , 7 jj tijp pjmp]o long lldwn the 
ney {After Prosike ) hilu3 of both the component kidneys 

is turned m the same direction The 
ureter of the upper kidnev passes to the opposite side of the 
bladder and opens in the normal position, and there is thus no 
crossing of the ureters Both ureters have been known to open 
on the same side of the bladder In the S shaped kidney, or 
sigmoid kidnev, the pelves of the component kidneys face m 
opposite directions (lig 17) The ureters may run parallel, or 
they mav cross and open into opposite sides of the bladder 

The shleld-llke op discoid kidney — The kidneys are 
completely fused and form a large Sat, tabulated moss, which 
usually lies in the middle line of the body, low down about 
the bifurcation of the aorta There are usually two ureters very 
rarely one Another form of fused kidney is quite irregular in 
shape and in the number and distribution of the vessels I have 
recorded an example of this form of kidney, for which I am 
indebted to Prof Johnston Symington of Belfast (Fig 18 ) This 




Fig 1 — Horseshoe kidney one pelvis Jnjeete J Kidney 
displaced downwards and rotated (P 78) 
Fig 2 —Misplaced kidney (P 81 
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occurred in a female subject aged 19 There was no kidney on 
the left side. On the right side n kidney was situated m the right 
iliac fossa, and extended upwards to the Ie\cl of the intervertebral 
disc between the 3rd and 4th lumbar vertebra; The lower portion 
was bent nearly to a right angle with the upper part, and dipped 



Fig. 18. — Solitary misplaced kidney with two ureters, each of 
which opened in the natural position in the bladder. 

into the pc Iris, extending as low as the 3rd sacral vertebra The 
kidney mass was supplied by three renal arteries, one from the 
right side of the aorta, one from the right common iliac, and a third 
from the bifurcation of the aorta There were two ureters, w Inch 
passed down and opened into the bladder in the usual situations. 
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MISPLACED KIDMnS 

Fixed misplacements are almost uvvanabl) congenita! movable 
displacements are usually acquired Fixed misplacements onl) 
will be discussed in this place The movable displaced kidney will 
be considered later 

111 the malformation of the kidnev described above it was noted 
that m tlie slighter degrees of fusion of the organs the kidnevs were 
cither normally placed or were misplaced downwards to n slight 
degree whereas m the more severe degrees of malformation the 
misplacement was considerable It follows therefore that when 
wc consider fixed misplacements of the organs mam of the kidnev s 
are malformed A few fixed misplaced kidneys are normal in size 
and contour but there is considerable malformation of the misplaced 
organ m the great majority of cases The remaining kidne), if 
not fused maj be normal in structure nnd position , but occasional!) 
there is no second kidnev or it is atrophied The position of the 
misplaced kidnej is at the bifurcation of the aorta on the pro 
montorv of the sacrum o\er the sacro-iliac sjncliondrosis m the 
due fossa or m the hollow of the sacrum Ihe suprarenal capsule 
is misplaced with the kidnev in 0 out of 24 cases (\ewraan) Both 
kidnev s maj be misplaced If onl) one kidne) is misplaced it 
is more fre juentlv the left The frequenc) with which fixed mis 
placements of the kidnev occur is about I in 1 000 bodies (Morns 
found 13 in 12 76S) 

V here the left kidne) is misplaced the descending colon crosses 
the middle line and the first part of the rectum is on the right 
6ide of the sacrum The vessels are usualh abnormal in origin 
number and distribution The renal artcr) ina> spring from the 
bifurcation of the aorta or from the iliac nrtcrv Genital malforma 
tions are as frequently found with malplaced as with malformed 
kidne) s 

Symptoms.— The pelvic kidnev (Bcckcnmere) is more frequent 
in men than m women but it is more hkelv to cause trouble in 
women It guts nse to disturbances of menstruation of preg 
nancy and of parturition Vpart from disease to which these 
kidne) s are undid) liable most cases of renal misplacement cause 
no clinical s)mptoms 

As Israel points out disease of a misplaced kidne) frequcntl) 
gives rise to pun m the corresponding lumbar region and is apt to 
distract attention from tho real cause of the sv mptom Persistent 
interference with defalcation has been noted as a 8) inptom 
Diagnosis — The following points are of importance in the 
diagnosis of a misplaced kidne) — 
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1. The discovery of a tumour lying upon the promontory or sacrum 

2 The absence of the kidney from the same side 

3 Py olographic proof that the tumour in the region of the 
promontory is a kidney (Plate 5, Figs 2, 3, facing p 78 ) 

4 Together with these, the presence of pyuria or krcmatuna, 
and of spasm of the bladder, especially connected with menstruation 
m women 

Ovarian cysts and hydatid cysts are the most likely swellings 
to cause confusion 

Treatment. — W hen the nature of the tumour has been recog' 
mzed, it will be necessary to ha\c certain proof of the presence 
and activity of a second OTgan before removing the misplaced 
kidney "U hen this is obtained, Wagner recommends the removal 
of the misplaced organ, even if it is normal, where profound psy cine 
disturbances arc present, or where interference with the bowel 
causes general symptoms 

Frank found a pelvic left kidne\ and a malformed uterus on 
laparotomy, and displaced the kidney upwards above the brim of 
the pelvis, and fixed it there 

Ncphrectomv has frequently been performed 
Israel remo\ ed the kidney cxtrapentoneally by a lateral incision, 
after allowing an exploratory laparotomy wound to heal Cragm 
reraoied a misplaced kidney through the vagma, and Ilochencgg 
another by a sacral route Two cases arc on record in which a 
solitary misplaced ladncy was rcmo\cd from the pelvis (Buss and 
Polk) In both cases there was raal dc\ elopment of the genital 
organs The patients died, on the seventh and eleventh days 
rcspectnely, of ura?mia 
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CHAPTER VII 

MOVABLE AND FLOATING KIDNEY 

The normal kidney descends with inspiration and ascends with 
expiration the excursion varung from } to I J m In man} normal 
individuals, where the nbdommnl wall is not thick or resistant, the 
lower pole of the right and sometimes of the left kulnev can he felt 
Where one half or more of the hulne} cm he felt and grasped 
between the fingers on inspiration the organ is undulj movable 
Anatomy of movable and of floating kidney. — A floating 
hidnev 13 entirely surrounded b} peritoneum, winch also clothes 
its pedicle and forms a mesonephros A floating kidney is a con- 
genital malformation, and is vet} rare It cannot be diagnosed 
from a movable kidnc} without operation and an mtrapentoneal 
operation is required for its relief 

A movable kidney moves behind the peritoneum and remains 
an extrapentoncal organ 

The movable kidne} moves within the perirenal fascia Tho 
perirenal fascia is often greatl} thickened and the perirenal space 
enclosed within its layers is elongated The delicate perirenal fat 
immediately surrounding the organ is usually diminished in amount, 
and sometimes is entirely absent, it is occasional present m 
considerable quantity I he fine fibrous threads which normally 
connect the fibrous capsule of the kidne} with the penrenal fascia 
and cross the fatt} env elope are thicker, tougher, and longer than 
m the normal state The fibrous capsule ma} present no change 
but milky patches of thickening are frequently observ ed and often 
the whole capsule is thicker and tougher It strips easily from tho 
cortex of tho kidney The renal vessels are elongated, the artery 
more so than the vein as a resutt of the ngulity of the aorta com- 
pared with the vena cava The walls of the renal vessels are usual!} 
thickened There is no mfiammator} matting of the vascular 
pedicle Except m the rarest cases, the suprarenal capsule retains 
its normal position 

The attachments of the kidne} to the duodenum and ascending 
colon on the Tight sule and the pancreas and descending colon on 
the left are usually separated Thick bands of adhesions between 
the kidney and the colon mav, however, be found, and adhesions 
82 
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maj form between the right Indue} and the duodenum The 
kidney maj become adherent to the structures surrounding it in 
an abnormal position, such as the iliac fossa 

The kidnev has been found m a congenital lumbar hernia and 
m a diaphragmatic hernia I have met with a case m which a 
kidncj could be completcl} projected bj straining or coughing into 
a thin walled lumbar hernia which had resulted from a badly 
repaired lumbar incision The kidnev could be grasped m the 
fingers and its outline and pedicle traced 

Changes in the kidney substance mav be referred either to 
interference with the blood supply or to obstruction of the out 
flow of unne, and they ma} he acute or chrome 

Torsion of the pedicle maj occur even when a mo\ able kidney 
has but a moderate range of mobihtv The renal vein obstructed 
the organ becomes engorged with blood The kidney is enlarged 
and dark purple in appearance, and the fibrous capsule mav be 
raised up by subcapsular hemorrhages Tho urine is parth, and 
maj be completely, suppressed It contains blood and blood 
casts After a time the torsion is relieved and the kidncj returns 
to its norma! condition 

Kinking or twisting of the ureter may be caused by rotation of 
tho kidney on its transverse axis and twisting of the ureter over 
the renal vessels, or bv the kidncj swinging at the end of its \ascular 
pedicle and causing the ureter to become folded so that its lumen 
is occluded The normal ureter is extremelj mobile and somo 
degree of fixation bj adhesions is neccssarj before kinking or twist 
mg of the tube can produce obstruction The urine is pent up 
and the pelvis distended By pressure the pyramids of the kidncj 
become flattened and the kidney is hollowed out until eventually 
onlj n thin lajer of kidney substance remains This condition 
is brought about by repeated attacks of obstruction of the ureter, 
which gi\ o rise to intermittent hj dronephrosis The upper end of 
the ureter is frequentlj found adherent for an inch or more to the 
surface of the dilated pelvis 

Chronic interstitial nephritis maj be present in a movable 
kidney and is due either to interference with the circulation or to 
pressure from obstruction of the ureter 

Occasionallj the undue mobility of the kidnej is accompanied 
by enteroptosis The stomach is frequently dilated 

The movable kidney may be the scat of stone, tuberculosis, or 
new growth or there may be hydronephrosis, caused by folding of 
the ureter over an abnormal blood v cssel 

Statistics of frequency, sex, age, and side affected — 
Kidd quoting figures from the Out Patient Department of the 
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London Hospital states that out of 2 801 females crammed, 
515 (18 per cent ) showed some mobility of the kidney, and out of 
1 007 miles 11 (1 per cent ) displaced the same condition Of the 
515 females with movable kidney, 411 (80 per cent ) had no 
symptoms It may be said, therefore that out of 100 females, 
20 have movable kidney but only 4 have symptoms Movable 
kidney is ft disease of adult life and the average age is 331 years 
(Mc\\ llhams) The right kidney is affected in 8 of every’ 10 cases, 
and both kidneys m 5 per cent of cases 

Etiology. — No one cause will satisfactorily explain the occur 
rencc of abnormal mobility of the kidneys in all cases 

Three facts must be explained by nny fundamental cause of 
movable kidney (1) the preponderance of the condition m women 
(8 m 9 cases) , (2) the frequenev with winch the right side is affected 
(8 in 10 cases) , (3) the prevalence of the condition between the 
ages of 20 and 50 

The following factors arc of importance — 

1 Congenital mobility. — Congenital nephroptosis has been 
observed by W R Stewart and others, but the cases were cx 
araples of floating kidney It is exceptional to meet with movable 
kidneys m children and the condition develops at some period 
after puberty 

2 Anatomical factors — The kidneys he in a shallow recess 
on each side of the vertebral bodies the paravertebral fossa 
\\ olkow and Dclitzcn state that m thoso persons with abnormally 
movable kidneys the paravertebral fossae arc shallow and more 
widclv open at their lower ends than m normal individuals In 
women thev are shallower and more open than m men, and oil 
the right side more than on the left 

According to Mansell Moulhn there is a slight rotation of the 
vertebra to the right in a large number of right sided people, and 
tins makes the right lumbar recess shallower 

The liver does not caiue downward displacement of the right 
kidney 

Becker and Lennhof look upon the build of the trunk as an 
important predisposing factor Women with a long trunk, and 
narrow waist more frequently have movable kidney than those 
with a short trunk and broad waist These authors constructed a 
body index as follows The distance m centimetres from the supra 
sternal notch to the upper margin of the sv mphvsis pubis is divided 
by the narrowest circumference of the abdomen and multiplied 
by 100 The normal quotient is 75 Where the quotient is above 
75 one kidney will be mov able , where it is below this figure there 
is no movable kidney This method has been elaborated by Harris 
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who used the level of the tip of the 10th costal cartilage as a more 
exact transverse measurement He also used a senes of lateral 
and antero postenor measurements made with callipers to show 
that there was a diminution in the size of the zone at the level of 
the 10th rib in cases of mo\ able kidnev 

3 Atrophy of the perirenal adipose capsule — In rapid 
emaciation the perirenal fat frequently disappears and the Kidney 
becomes undid v mm able This can only he a factor in the causa 
tion of a few cases of movable Kidney 

4 Weakness of the abdominal walls — GISnard states that 
general enteroptosis alwavs accompanies movable Kidney and 
results from weakness of the abdominal walls This has been 
disproved by several observers Godard Danhicux examined 131 
cases of movable Kidney without finding enteroptosis, Einhorn 
observed 27 cases of enteroptosis in which the Kidneys were not 
movable It here enteroptosis and nephroptosis coexist they do 
not bear the relation of cause and effect 

The relaxation of the abdominal wall after repeated pregnancies 
probably explains some cases but movnble Kidney is frequently 
found in young nulliparae with strong abdominal muscles 

In 01 cases of movable Kulnev 38 of the patients were married 
and of these only 22 bad borne children fMcWilbams) 

5 Injury and pressure — In 114 per cent of cases there is 
a distinct history of a blow severe muscular strain or other injury 
in the region of the Kidney which preceded the discovery ofthemov 
able Kidney Kidd has suggested that sudden trauma can involve 
the upper fibrous band that anchors the upper pole of the kidney 
or rupture the two serous layers where they fuse below the kidney 

The wearing of corsets bos been stated to cause movable 
Kidnev The waist line 13 however below the lower pole of the 
Kidney and unless undue pressure is exerted at the upper part of 
the abdomen the corset gives support to the hidner rather than 
causes its displacement In races m which the corset is not worn 
movable Kidney is observed 

Drag of adhesions between the kidney and bowef. — 
Bands of adhesions probably secondary to chronic constipation 
pass between the caicum and ascending colon and the right kidney 
and the drag of these is a cause of movable kidney (Arbuthnot 
Lane) Adhesions may also be observed between the descending 
colon and tl e left Kidney 

7 Pathological conditions of the kidney — -Tumours of 
the Kidney hydronephrosis renal calculus or other disease may 
coexist with movable kidney and in some cases may appear to 
be a contributory factor in the causation of the mobility 
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Symptoms — \ movable kidney may have a wide range of 
movement and be unaccompanied by sy mptoma \\ ben a patieut 
with a movable kidney discovers the abnormality, subjective symp 
toms frequently develop and it is generally accepted as unwise 
to inform a patient of the presence of undue mobility of the 
kidney if no symptoms exist The symptoms which accompanv 
movable kidney may be directlv connected with the kidney, or 
thev mav be referred to other organs 

1 Symptoms referred to the kidney — -These are (a) pain 
and discomfort ( b ) undue mobility , (c) enlargement of the kidney , 
and (d) changes in tho urine 

(a) Pain and discomfort — The patient is often conscious of the 
movement of the kidney within the abdomen Renal pain is felt 
in two positions — -posteriori! at the angle formed by tho last nb 
w ith the erector spirno mass ot muscle and anteriorly , nt a point 
about 2 m below and internal to the tip of the 9th costal cartilage 
This corresponds to the position of the pclv is and v ascular pedicle 
The anterior arev is that most frequently affected and the pam 
is usually of a heavy aching character There may also be attacks 
of severe pam on the side of the abdomen on which the kidney 
is movable and this pam is most severe at the pomt indicated 
above These attacks are followed by tenderness and sometimes 
by enlargement o£ the kidney 

The pam of movable kidney 19 initiated or aggravated by move 
ment and relieved by rest It is sometimes first experienced on 
turning m bed and may bo felt on lying in certain positions The 
aching is increased during the menstrual period 

(b) Undue mobility of the hdney — In examining the kidney tbc 
patient should be placed in the recumbent position described on 
p 31 The examination should be made with gentle firm pres 
sure the fingers of tho examining hand Binkmg into the abdomen 
at each expiration and holding their position at u^piration She 
should also be examined standing up facing the surgeon If the 
loin can he grasped with the hand the thumb should be placed in 
front above the upper pole of the displaced kidney with the fingers 
behind the loin The fingers of the other hand are used to palpate 
the organ (see Fig 9) The kidney can sometimes be made 
prominent on the surface of the abdomen in this way, and its 
outline distinguished with the eye 

Three grades of mobility of the kidney are described (1) 
where the kidney can be readilv grasped below the nbs , (2) where 
the fingers can be inserted abov e the upper pole , (3) where the 
kidney moves freely about the abdominal cavity 

In slight degrees of abnormal mobility the kidney usually moves 
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in a line parallel with the v ertebra! column but sometimes it swings 
round so that the lower pole approaches the bodies of the -vertebra? 
The latter has been called the cinder sifting mov ement (Moms) 
It is difficult or c\cn impossible to detect this mo\ ement without 
the help of a general anesthetic In another form of abnormal 
movement the upper end of the kidney falls forward while the lower 
end remains in contact with the posterior abdominal wall In the 
wider ranges of movement the kidney descends below the costal 
margin it first the direction is vertical and then the loner pole 



Pig 19 — Movable kidney swinging on its vascular pedicle 

swings towards the vertebral column at the full length of its vascu 
lar pedicle, and the liilum which at first faces towards the middle 
baa swnrgs raccttu ba has cfrrwitfy opwanih {Fcg 19} Asww 

pole passes transv ersely and maj cross the midtll line by l or 2 in 
Pinally there are cases where the vascular pedicle is so long that 
it exerts no control on the excursions of the kidney and the 
organ may be found in almost any part of the abdomen and may 
descend into the true pelvis 

Where the mobihtv of the kidnev is marked the organ is un 
influenced by the respiratory movements but many kidneys which 
are abnormally movable and of which the mobility is causing 
symptoms move with respiration 
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A movable kidney o! normal size presents the following char- 
acters The organ has a smooth, rounded surface, and the remform 
shape can frequentl) be detected The tumour escapes from 
the grasp of the fingers with a sudden slip that is characteristic 
The patient experiences a sickening sensation when the organ is 
squeezed The tumour can be reduced into the loin, and in this 
position maj no longer be palpable The kidney will usual!) drop 
agam when the patient sits or stands 

A kidnev may be found freelj movable at one examination, 
while at the next it cannot be felt It is therefore unwise where 
movable kidne) is suspected, to baso a negative diagnosis on a 
single examination 

(c) Enlargement of the hdney — Intermittent h) droneplirosis is 
an occasional result of abnormal mobilit) The enlargement of 
the kidne) may follow some muscular effort In two cases under 
my care an attack of pain and distension of the kidney was in 
vanabl) brought on when the patient was confined to bed There 
were numerous bands of adhe«ton between the movable left kidne) 
and the descending colon in these cases, and the obstruction prob 
abl) resulted from the drag of a loaded colon In the earlier 
attacks the h) droneplirosis is small, but after several attacks it 
becomes large and forms a prominent swelling in the abdomen 

After remaining for a variable time the swelling disappears 
and there is a marked transient polyuna The h) droneplirosis docs 
not completely disappear between the attacks of acute distension, 
although it is so soft as to be unrecognizable on abdominal palpa- 
tion A loose partly filled, hydronephrotic sac will be found on 
operation in the interval between attacks of acute distension 

(d) Changes in the unne — Hematuria may occasional follow 
muscular effort and be accompanied by attacks of pain It is not 
a frequent symptom Verj rarely there is moderate continuous 
hiematuna, which ceases when the patient is confined to bed 

Albuminuria is frequent!) observed, and disappears on resting 

Tube casts mav be present in the urine These are due to 
venous congestion, and are present in 8 out 6f 180 cases of 
movable kidney (Newman) ihc) disappear after the operation 
of nepliropexv 

Transient pol)una coincides with the relief of an attack of 
h) droneplirosis Amina may result from torsion of the renal 
pedicle, and lias been known to last nine da)8 without ill after- 
effects Frequent micturition may be observed during an attack 
of pain, and is due to reflex impulses from the kidnev, or it may 
follow the relief of a hydronephrosis, and is due to the increased 
quantity of unne 
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2 Symptoms referred to other organs —These consist of 
(a) gastro intestinal, (6) nmous symptoms 

(а) Gastro intestinal symptom mij be referred to the stomach 
There is epigastric pam and burning unconnected with taking food 
A sensation of sinking is complained of, and there is loss of appetite 
and nausea Eructation, a feeling of distension of the stomach 
and t, onutmg are frequent symptoms In these cases the stomach 
is usuall) distended, and maj be displaced The patient becomes 
thm and emaciated The nght kidney is the ono u Inch is movable 
m these cases, nnd the condition is probabl) due to the drag of 
adhesions on the second portion of the duodenum (Frank) or of 
a thickened band of peritoneum upon the pylorus (Bramwell) 

Symptoms which are referred to the largo intestine are consti 
pntion and flatulent distension of the colon The attacks are 
recurrent, and so severe as to lead to a suspicion of intestinal 
obstruction from malignant growth or other cause The sjmp- 
toms are probably caused by adhesions between the hidne) and 
large intestine 

Jaundice ma) be promtnent There are recurrent attacks com 
mcncmg with severe epigastric pam, and the gall bladder inaj be 
distended These attacks cease after fixation of the kidne) The) 
ha\e been ascribed to pressure of tho kidney on tho common bile- 
duct, but are more probabl) due to dragging of the kidno\ upon 
the second part of tho duodenum 

(б) Nervous symptoms — A var)ing degree of neurasthenia 
accompanies mo\ablc kidney m many cases There aro depression 
and irritability, giddiness, palpitation, neuralgic pains loss of 
appetite, and sometimes loss of w eight 

It is held b) Suckling that somo forms of insanity are due to 
movable kidney, nnd are cured b) fixation of the organ 

Acute attacks, or DietVs crises — The patient snflenng from 
movable kidne) is liable to acute attacks or crises which ma) be 
due to the kidney dragging on the pylorus or bowel by adhestons, or 
to torsion of tho \ascular pedicle or kinking of the ureter Such 
an attack ma) toWovr some muscular effort 

If the stomach or bowel is affected there is epigastric or general 
abdominal pain The patient lies with the knees drawn up, or sits 
with the thighs acutely flexed on the abdomen clasping the knees 
(2fewman) Vomiting and collapse are usual The abdominal 
muscles aTo rigid, and the rigidity may be most marked on tbe side 
of the movable kidney Later the abdomen becomes distended and 
tympanitic The stomach may be found distended, or tho colon 
prominent The bowels are constipated, and tho temperature ma) 
be raised one or two degrees 
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In cases in winch the ureter 19 obstructed there 19 no distension 
of the stomach or bowel, but on one side of the abdomen a large 
tender swelling rapidl) develops The swelling has the characters 
of a renal tumour The unno is diminished and there may be 
complete anuria After lasting a few hours or some days, the 
swelling subsides and the symptoms disappear 

If torsion of the renal vessels is the cause of the crisis the symp- 
toms arc again those of an acuto abdominal condition In addition 
the urine becomes 6canty, albuminous, and sometimes bloody, and 
complete suppression may Buperv ene The pain is most sev ere in 
the region of one lndnev, and this organ is found to he enlarged 
and tender if it can be felt through the rigid abdominal muscles 
W hen the attack passes off the secretion of urine is re-established, 
and polyuria mav follow Tbo unne contains blood, and hyaline, 
granular, and blood cast 1 * 

Diagnosis. — The great majontv of cases of movable kidne) 
occur m patients of moderate or slight build in whom the abdomen 
is easily palpable, the kidney readily felt, and the condition 
diagnosed without any difficult) 

The following condition ma) occasional!) he confused with it — 

1 A distended gall bladder — There may hav c been an attack 
of jaundice or of luematuna which will point to the swelling being 
gall bladder or kidnei respectively A distended gall bladder is 
olwa)S palpable, whereas a movable Jadnc) sometimes disappears 
complete^ The rango of movement of tho gall bladder is more 
restricted When a movable kidne) is reduced into the loin it 
only reappears on the patient breathing very deeply or sitting 
up A distended gall bladder reappears whenever the pressure of 
the examining fingers is removed Tho kidne) ma> be felt apart 
from the enlarged gallbladder The area of dullness over a 
distended gall bladder is continuous with that of the liver, and 
there is never bowel in front of it The two conditions may 
coexist 

2 Riedel 8 lobe of the liver — The swelling moves with the liver 
m respiration, and the' 1 mov eraent is greater than that in a 
kidne) The dullness is continuous with that of the liver, and 
the edge of the swelling is sharp The nght lobe of tb e liver dragged 
down b) on adherent contracted gall bladder may resemble an 
enlarged movable kidney The edge is hidden by adherent bowel, 
but there is an absence of roundness of tho outer border and 
lower pole 

I have had a case of splenic leukemia with enlarged spleen and 
liver referred to me as a case of bilateral movable kidney with 
a uremia 
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3 -i small oianan tumour with a long pedicle — The tumour 
can be reduced into the pelvis but not into the loin Careful 
examination will usually show that the pedicle of the o^anau cyst 
is attached below Paginal examination may demonstrate the 
pelvic attachment of the swelling 

4 -t malignant groxtik of the large uite*ttne mav simulate a 
movable kidner It mav be possible to reduce the swelling into 
the loin in a manner similar to a movable kidnov Symptoms of 
intestinal obstruction are occasionally produced br a movable 
kidney, and this makes the diagnosis more difficult A prolonged 
history of intestinal disturbance and the absence of urinary si rap 
toms will point to a tumour of the bowel 

Where difficult! arises as to the nature of a swelling m the region 
of the kidney, pyelography will remove all doubt By taking 
radiograms during full inspiration and full ex] nation the range 
of movement of the kidney can be measured Pyelography will 
also reveal any changes m the way of ddatition that may have 
occurred m the caly ccs or pelvis as the result of obstruction caused 
by the drag on the ureter It will also furnish evidence of recovery 
after nephropexy and indicate whether the kiducy has remained 
in a satisfactory position 

While the recognition of a movable kidney is essential for the 
diagnosis and a movable kidney is frequently the cause of symp 
toms which are referred to other organs it does not follow that 
where symiptoras such as neurasthenia arc present with a movable 
kidney the nervous symptoms result from the renal mobility If the 
neurasthenia is known to hav c been present before the kulnev became 
movable and if the replacement of the kulnev and its retention bv 
lying in bed or the application of some mechanical support have no 
effect in allaying the symptoms it is likely that the two conditions 
are independent But if movement aggravates the symptoms and 
rest or support affords relief there is a relation of cause and effect 
between the undue mobility of the kidney and the neurasthenia 

Treatment* Selection of cases — The careful selection of 
cases for the t&iTerentf mefAouk of freafnientf is fAe om’y means of 
obtaining satisfactory results In cases where no symptoms are 
present and there does not appear to be any change taking place 
in the kidney itself as shown by enlargement or tenderness of the 
organ or pyelography it will only be necessary to limit violent 
exercises such as horse riding and to warn against lifting heavy 
weights The bowels should be carefully regulated Should 
symptoms appear active treatment of the mobility will become 
necessary In such cases a choice will have to be made between 
palliative and operative treatment 
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In certain cases ■palhalne treatment is contraindicated and 
operatne treatment is imperative 

1 W here there are signs that the mobility is causing disease 
of the kulnej This includes cases in which the kidney is tender 
or enlarged cases of intermittent hvdronephrosis cases in which 
hsematuna or albuminuria is present, or there are tube casts in the 
urine, or slight or sev ere attacks of torsion of the renal pcdiclo 
have occurred 

2 \\ here the kidney rs exerting harmful traction upon other 
organs This includes cases where there are gastric and intestinal 
crises and attacks of jaundice 

3 'Where the Lidnev lies below the waist- line and is uncon 
trolled by any mechanical apparatus and the use of a mechanical 
apparatus causes pain and aggravates the symptoms 

4 \\ here the patient is going to reside m tropical or uncivilized 

countries 

5 W here the patient has to perform manual labour and the 
expense of maintaining an apparatus in good order cannot be 
borne 

In all other cases palliative treatment maj be tried before 
resorting to operation 

In certatn cases operatne treatment is contraindicated, because 
doomed to failure 

1 Where general mteroptosis is present 

2 Where sev ere neurasthenia is present and no symptoms 
can be referred to the kulnev 

3 In a few cases of movable kidney with neurasthenia, control 
of the renal movements by a mechanical apparatus anil alleviate 
or cure the neurasthenia and m these cases also fixation of the 
Kulnev by operation will be followed by n similar result This 
view is generally held hut i few writers go further and advocate 
operation m all cases of neurasthenia with movable kidney 

Palliative treatment. I Treatment by rest and In- 
creasing the body fat — It is claimed by a v ery few writers that 
this method can bring about a cure of the renal mobility They 
hope by increasing the general fat of the bodj to produce a simulta 
neous deposit around the kidney which will fix it m position Such 
a result is not obtained m practice The method is however, 
useful in treating cases of movable kidnei in which neurasthenic 
symptoms are present In these cases a rest cure ’ should be 
the first resort and an operation the last 

The patient is strictly confined to bed and m severe cases full 
W eir Mitchell isolation should be exacted The bowels are care 
full} regulated and the food is chosen with the view of increasing 
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the body weight Milk is given in lar c e quantities graduated 
according to the digestnc powen Cencnl massage is at] minis 
tered but the kidney areas are not subjected to manipulation 
The treatment extends oxer a month or six weeks 

This is a useful preliminary to treatment hr means of mechani 
cal apparatus 

2 Treatment by mechanical apparatus — Treatment b\ 
this means is especial!} indicated when enteroptosis is present It 
is suitable for an> case o! mo\ able kidney with the exceptions 
ahead} mentioned 

Three forms of apparatus will be described 

(a) Kidney truss — The truss made bj Ernst consists of a thin 
carefully padded metal plate which exercises pressure upon the 
abdominal wall by means of two spring* The pressure concerns 
the lower and inner margins of the plate so that the kulnex b 
forced upwards and outwards It must of neccssitj be applied 
w hen the patient is 1} mg down The truss must be x erj carefullx 
fitted and the patient trained and practised m its proper adjust 
ment She is able to take acti\e exercise 

(b) Kxdnej Ml — A kidnc\ belt is an abdominal belt which is 
specially adapted for the relief of movable kulnex It consists of 
a broad band of jean or coutil which Biirrounds the waist and 
comes down oxer the iliac crests and is accurate)} moulded to 
the hips The lower border follows the cune of the groin along 
Pouparts ligament and in the middle line m front it slightlv 
overlaps the pubic bones The upper border is about the lex el 
of the umbilicus The belt is stiffened by whalebone or light 
steel busks It is laced in front and behind At each side there 
is a broad inset of silk elastic There are two penneni straps to 
prexent the belt from nding upwards 

A kidne} pad is added with the view of exerting pressure upon 
the mox able Hdnc} and retaining it in place This may be horse' 
shoe shaped or oval The pad ma\ be fixed in the lining of the 
belt and consists of a rubber bag with a fine tube which pierces 
the belt and has a turncock Or it maj be a closed air sac or 
rubber bag containing glycerin which fits into a pocket in the 
lining of the belt The belt must be put on when the patient i* 
recumbent and is worn over a silk or fine woollen under xest 

A belt of similar construction can be fitted to the lower part 
of a corset and bj this means the perineal strips xvhich are 
irksome become unneces*ar} 

The pads which are used in these belts do not control the moxe 
meats of the kidney were thev sufficiently large and firm to do 
so they would exert injurious pressure upon the bowel Their use 
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appears however, to give a feeling of security to the wearer and 
for this reason the) ma) be worn 

(c) Cornet for movable hdnej {Gallant ) — The coreet is made 
from measurements taken from the patient At the bottom the 
front steels must overlap the upper half inch of the svmphvsis 
pubis and fit vet) snugl) over the hips stretching tightly from 
one to the other to flatten and re luce the hypogastriura The 
circumference must be equal to the natural w aist, but there should 
be well marked incurving of the sides so that the clothing is 
supported the corset prevented from slipping upwards and a 
fashionable outline afforded to the figure At the back and sides 
the upper portion must accuratel) fit the thorax, while m front 
ample room must be provided for the replaced stomach Below 
the waist the corset must be inflexible and inelastic, and the 
portion above the waist must permit free pla) to tbe trunk and 
thoracic walls 

If the hips are poorly developed pads should be stitched inside 
the lower part of the corset to give rotundity to the figure and 
avoid painful pressure on the iliac crests and anterior spines 
One lace begins at the e)elet above the waist line and is con 
tinned down to the bottom of the corset In the upper part a 
thin flat hat elastic is loosel) threaded so os to keep the corset 
m contact with the thorax but not to cause pressure 

The following directions must be followed in putting on the 
corset 

The lower Lacing is freci) loosened and the corset applied to 
the bod) ov er a fine woollen or silk vest 

Tbe patient lies on her back on a bed and the legs are flexed 
to a right angle 

The ab lomen is massaged by stroking upwards for ten 
minutes The corset is then drawn well down over the hips an I 
fastened m front beginning with the lowest hook \\ ithout lower 
ing tbe thighs the lace behind is drawn ns tight as possible and 
tied The corset must not be drawn down after the front has 
been fastened 

The lower part above the pubes must fit so snugl) that the 
fingers can barel) be inserted between the corset and the pubes 
when the patient is lying down On rising sitting or walking the 
corset should not slip upwards 

Gallant holds that from 90 to 95 per cent of movable kidneys 
with symptoms are cured of the symptoms by wearing this corset 
Operative treatment. — The preparation of the patient is 
similar to that in other kidney operations The position depends 
upon the incision employed for the oblique posterior incision 
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the patient lies on the side with a pillow beneath the !om , for the 
vertical posterior incision she lies prone with an air pillow beneath 
the abdomen , and for the anterior incision the dorsal position is 
adopted 

1 The incision — -The usual incision is the oblique postenor, 
passing downwards and forwards from the angle formed by the 
last nb and the erector spin's mass of muscle for 4 or 6 in The 
advantage of this incision is the good exposure and the possi 
bihty of unlimited extension In it the latissimus dorsi and the 
three layers of abdominal muscles and the lumbar aponeurosis 
arc cut 

A vertical postenor incision along the outer border of the 
erector spince muscle is used b\ Edebohls Ihe latissimus dorsi 
is pushed aside, and the external oblique pulled forwards The 
lumbar aponeurosis is split vertical^ The ad\antagc of this 
incision is the Blight disturbance of muscle* A disad\antagc is 
that the exposure is limited 

An anterior incision has been used bj some surgeons (Harlan 
Stanmor© Bishop, \\ a tson Che j ne) It runs from the anterior edge 
of the latissimus dorsi forwards for 4 m parallel with the costal 
margin This incision is less suitable for dealing with disease 
of the kidney which may accompam the undue mobility The 
advantage claimed for it is that it allows of the kidney being 
replaced and fixed in its normal position whereas the postenor 
incision necessitates the fixation in an abnormal position 

2 Removal of the tatty capsule — All authorities are agreed 
that the adipose tissue immediately surrounding tho kidney should 
be carefully remoied The perirenal fat, the postenor laur of 
perirenal fascia, and the fat between tins and the qundratus lum 
bomm and psoas muscles must be dissected away and the muscles 
laid bare This can only be earned out satisfactorily through a 
free incision 

3 Methods of fixation — i By sutures pissing through the 
kidney capsule or kidney substance The suture material may bo 
catgut, silk, kangaroo tendon, or a stnp of tendon from the erector 
spmaj muscle of the patient left attached at one end Strong 
catgut and kangaroo tendon are the best of these 

If the suture is to be passed through the capsule aloue a small 
slit is made in it and a director passed along underneath stripping 
it up for a \nrytng distance and ending at a second small slit 
The suture material is threaded along this tunnel and passed through 
the muscles of the abdominal wall Several such sutures may be 
passed, and the} may be placed at the convex border of the kidney 
or on the postenor surface The sutures may be passed through 
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the kidney substance about § m from the corn ex border, and then 
through the muscles of the abdominal vail at the upper edge of 
the wound 

II By stripping the capsule of the kidney (decortication) An 
incision through the fibrous capsule of the kidney is made along 
the com ex border and the capsule seized with dissecting forceps 
and stripped from both surfaces as far as the hllum where is is 
clipped av*ij This is done with the view to producing adhesions 
between the stripped surface of the kidnev and the surrounding 
structures 

III B\ stitching the stripped capsule to the panetes Man} 
variations of this method ha\ e been introduced The stripped 
capsule may be rolled up on the anterior and posterior surfaces of 
the kidnej without carrying it as far as the Julum, and stitches 
introduced through the rolled capsule and the muscles of the 
abdominal wall The capsule raav be stripped in a number of 
wedges each of which is stitched to the abdominal wall The 
kidnej nnj be slung b} passing a stnp of capsule through a sbfc 
in the ligaraentum arcuatum externum (Foullcrton) "Marion who 
lap great stress on the neceasit} of fixing the kidne} as high as 
possible passes the sutures attached to the capsule through the 
diaphragm the pleural cavitj and out through the 10 th intercostal 
space This provides a firm support and secures a high position 
for the organ 

i\ Bv partial stripping and suture through the substance of 
the kidney It mav be necessar\ to explore the kidnev, and the 
incision is placed along the com ex border of the kidnev The 
nephrotom) wound is closed b} four or five thick catgut sutures 
passed through the kidnev substance These arc tied and left long 
An clbptical incision through the fibrous capsule leaves an area of 
unstnpped capsule which contains the nephrotomy incision and 
the sutures closing it The capsule is stripped from the anterior 
and posterior surfaces of the kidney The ends of the catgut 
sutures are passed through the upper and lower muscular edges of 
the wound, and are tied after the wound has been closed. Or the 
highest suture is passed through the muscles of the last intercostal 
Spice and tied 

v By methods designed to promote- granulation Long strips 
of gauze are placed below the lower pole of the kidne} to promote 
granulation and the formation of a fibrous sling to support the 
kidnev (Jaboulay) 

vi The formation of a shelf of peritoneum or fibrous capsule 
Stanraore Bishop opened the peritoneal canty bvan anterior incision 
and replaced the kidnev in its proper portion The peritoneum 
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coienng the lower third of the kidney was divided transverseh , and 
the capsule stnpped downwards and inwards from the anterior 
surface of this portion of the kidney The divided peritoneum was 
replaced and sutured Sutures were passed directly backwards 
through the peritoneum detached capsule and posterior abdominal 
wall so as to form a chain of sutures extending from immediately 
below the renal pelvis along the internal and infenor edge of the 
kidney and a short distance round the external edge The sutures 
were tied behind after division of the skm and subcutaneous fat 
over the muscular layer 

I use a free oblique lumbar incision and prepare the posterior 



Tig 20 — Method of fixation of kidney 

The k dney h>> been del nrtJ from the lumber wound end » poiltnor turfece deopialated 
Three c>t|ut laturct (A, A > ere puied Ibroujh the tubtUnee of the o (in U Uil nb 
C quedretue lumborum muxle 

sbekfciNmi fr<iu asrelttSy by dtsseeteon <r! iiv? Issaa and hi On)) 
the posterior surface of the kidney is stnpped of capsule as it is 
undesirable that the anterior surface shouldl become adherent to 
the colon Three catgut stitches aro passed through the Hdney an 
inch from its convex border The upper suture is passed through 
the intercostal muscles of the last space, and the loner two are 
passed through the outer edge of the quadrntus lumborum 
(Figs 20, 21 ) The patient is confined to bed for four weeks 

Results — The operativ e mortality is stated at 1 per cent , 
but it is lower than tins in the practice of most surgeons The 
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statistics m regard to the success of operation Miry Keen found 
that of 116 cases examined not less than three months after 
operation 57 8 per cent were cured 12 9 per cent improved 
and in 19 8 per cent the operation failed Tail ore ma> consist 
m recurrence of the mobility or the persistence of pain Of 12 
cases examined bj McWilliams 22 w ere cured 8 greatly benefited 
7 somewhat relieved and 5 unrelieved of bj mptoms Improvement 
in many cases was only seen some months after the operation 
There were 48 per cent of cores where parenchymatous sutures 
were used and 52 per cent of cures where no parenchj inatous 
sutures were employed 

Wilson and Howell examined 41 cases after nephropexj had 


been performed at St Bartholomews Hospital and found 12 
cured 8 greatlj improved 12 improved, and 9 unaffected by tho 
operation 

Failures arc I believe due to incomplete removal of fat want 
of stripping of the hidnoj tearing out of sutures too tightly 
tied too short confinement to bed and above all to operation 
on unsuitable cases In mj opinion it is immaterial whether the 
hulncy be fixed in normal position or lower down so long as the 
pedicle and ureter arc not twisted Marion however, is insistent 
that the kidney should be fixed as high as possible 
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CHAPTER VIII 

INJURIES TO THE KIDNEY 
I WITHOUT EXTERNAL ^OUND 
The kidney is well protected by the lower ribs and the spinal 
muscles, and injuries of this organ arc compira tire!} rare In 
7,741 injuries found post mortem, 10 (0 12 per cent ) were injuries 
of the kidnej and in onl} one of these was there an open wound 
The relation of injuries to surgical diseases of the ladney is 7 81 per 
cent (Kuster) 

The right side is more frequently affected than the left, and 
the injur} is rarel} bilateral (U2 right, 118 left, 12 bilateral) The 
usual age 13 from 10 to 10 years There is a great preponderance 
of male subjects Of 290 cases, 281 (03 9 per cent ) were male and 
18 (0 1 per cent ) were female 

Etiology.— The form of injury which produces the rupture 
may be a direct blow on the loin or over the lower nbs such as a 
kick or a fall across a beam or cart wheel or the passage of a wheel 
or er the lom, or compression between buffers , or the violence may 
be indirect such as a fall from a height on the buttocks or forcible 
acuto flexion of the body In these cases of indirect violence 
Tuffier holds that the kidney is injured by impact against the 12th 
nb or the transverse process of the 1st lumbar vertebra 

In cases where the bod} is acutely flexed from a fall or muscular 
exertion the laceration of the ladne} arises from flexion on its 
transverse axis 

Kuster nsenhes an important role to hydrostatic pressure within 
the kidney in the production of laceration He experimented b) 
distending the veins, arteries, and renal pelvis and applying mo* 
lence to the surface of the organ, and produced deep transverse 
VvtxmA fans, n.VatV. th/i yslms. 

The p3rt of the kidne} adjacent to the hilum is that most 
frequently tom The most friable part of the kidnej substance is 
at the junction of the cortex and medulla The mobility of the 
kidney is some protection against rupture 

Pathology. 1 Lesions of the kidney. — The fatty capsule 
alone maj be tom, without injur} tothe renal parenchyma Around 
the kidne} there is an accumulation of blood, which later becomes 
100 
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organized and eventually constitutes a layer of fibrous tissue 
Less frequently a cyst contamtng blood is formed Irom a slight 
subcapsular rupture of the kidney, blood may be poured out and 
accumulate beneath the fibrous capsule of the organ 

In a more se\ ere degree the fibrous capsule is ruptured and there 
js extravasation of blood m the substance of the kidney, especially 
at the base of the pi ratnids, and at tho same time blood is effused 
into the renal pelvis The lacerations are usually transverse or 
siightlv oblique, and radiate from the hiliun There is commonly 
one large tear with several smaller lacerations, and there is always 
bruising of the parenchyma m the neighbourhood Lacerations are 
more frequent on the anterior than on the posterior surface of the 
kidney, and at tho lower than at the upper pole 

In severe degrees of rupture the rent passes from the surface 
to the pelvis in a transverse or oblique direction The whole of 
one pole of the kidney may be detached llic kidney may be 
broken up into several fragments and the substance pulped Some 
times a large branch of the renal artery is ruptured and the ureter 
may bo tom 

Rarely the organ may be split along its convex botder, or it 
may be tom from its pelvis and vessels 

When the kidney is ruptured blood is poured out and collects 
m considerable quantity within the fatty capsule llith extensive 
laceration and pulping of the kidney there is sometimes compara 
tively little effusion of blood The blood may track along tho 
spermatic vem and cause discoloration of the skin at the external 
abdominal nng and of the scrotum or labium 

In most cases there is laceration of the renal pelvis or of a 
calvx so that urine is mixed with the effused blood A large 
collection of urine and blood may be formed, which becomes limited 
by adhesions (pscudo-hy droncphrosi3) 

Blood is also poured into the renal pelvis and passes into the 
bladder The ureter may be ruptured or a clot may block its 
lumen, so that no blood reaches the bladder 

2 Lesions of other organs — Rupture of the kidney is fre 
quently complicated by other lesions The peritoneum may be 
tom, when blood and urine are poured into the peritoneal cavity 
This happens more frequently in children than m adults since 
the pcnnephntic fat is not developed before the tenth year, and 
the peritoneum is therefore in more intimate relation with the 
kidney up to that age Fracture of one or more nbs oecurs in 
5 per cent of cases (Tuffier) The spinal column mav be injured, 
and the pelvic girdle is occasionally fractured (2 per cent ) There 
may be injuries to the bowel, liver, spleen, bladder, and lungs 
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In 36 post mortem examinations of subcutaneous renal lesions 
Guterbock found fracture of tlic ribs m 21 , laceration of the liver 
in 20, of the spleen in 13, of the suprarenal capsule m 0, and of 
the bowel and presenter) in 3 

Repair.— In the slighter degrees of rupture the process of 
repair takes place very rapidly A clot forms between the edges 
of the wound, and the surrounding parenchvnn is infiltrated with 
blood lying between and within the tubules In this zone the 
epithelium of the tubules degenerates, the urea thus affected taking 
the wedge shape of an infarct with the broadest part at the surface 
of the kidne) Outside this area there is a zone where the mter- 
tuhular connectiv e tissue proliferates, and the round coll infiltration 
thus produced invades the clot and eventual!) forms fibrous tissue 
The tubules nearest the edge of the wound degenerate and arc 
hidden b) the round-cell infiltration In the less damaged tissues 
regeneration of the damaged epithelium takes place, but there is 
no new formation of tubules The glomeruli atroph) slowly, and 
persist for a long time in the cicatrix 

The wound m the kidncj mav be firml) healed m three weeks 
Occasionally healing may be delated for many months, and d6bns 
and clots arc found in the wound with little attempt at cicatrization 

Wounds of the renal pelvis leave a fibrous scar which does not 
cause narrowing of the receptacle Occasionally a fistula remains, 
and if this heals there is pocketing in the interior of the renal pelvis 
When the kidney has been extensive!) lacerated and pulped the 
whole organ ma) be converted into a fibrous mass in which little 
kidney tissue remains The blood which was effused is either 
absorbed (rarely it remains as a evst), or it may become infected 
and suppuration occur 

Infection and suppuration in the form of penncplmtic abscess, 
suppurative nephritis, p)onephrosis, and peritonitis occur in 11 8 
per cent of cases 

Symptoms. — Shock is present to a varying degree in all the 
more severe grades of rupture 

The symptoms mi) not appear lmmediatcl) on receipt of the 
injury I have known a stalker fall heavily on his shoulder 
while dragging a shot stag down a steep hillside, pick himself up, 
resume lus part in dragging the animal for another mile, and 
then take his turn in trundling the IG-stonc weight m a wheel 
barrow for another mile and a half There were no signs dunng 
that evening or throughout the night, but next morning he noticed 
blood m his unne and then became faint When I saw him he was 
pale and sweating, with a rapid, feeble pul^e and a drawn, anxious 
face, and he had been sick He passed a large quantity of blood, 
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and tho humatuna continued for a week There was tenderness 
mer the left kidmn with rigidity of the abdominal muscles on this 
side He made a good icco\crj 

The symptoms winch are characteristic of rupture of the 
kidne) are pain tumour humatum and y nmtions m the quantity 
of urine 

Pain —Pirn after an injur) to the Join maj result from the 
bruising of tho tissues or it mav be due to fracture of the ribs 
The pam which points to an injury of the kidnej radiates along 
the line of the ureter and is accompanied b) retraction of the testicle 
Tins pam is 6C\ere and is present especial!) when the haemorrhage 
is copious mid clots arc passed down the ureter There is also a 
dull heavy pam deeply seated in the loin which is increased b) 
palpation by moi ement, coughing or sneezing 

The abdominal muscles arc rigidly contracted and palpation 
of the loin is difficult and painful 

Tho pam roa) last for a week or more 

Tumour — Even in slight lacerations of the 1 ldnc) there may 
be perirenal swelling Whcu a large quantity of blood and urine 
is effused it forms a prominent swelling in the lorn winch may 
be found soon after the injur) or its appeironcc may be deh)ed 
for some da)s The swelling is dull on percussion and \cry tender 
on palpation and maj be slightly moyablc It is usually diffuse 
and obscured by the ngulit) of the abdominal muscles or distension 
of the bowel (pscudo-h) dro hajmatonephrosis) 

If the swelling be smooth and clearl) outlined and ballotte 
ment can be obtained the renal pelvis has been distenilel with 
blood and a haimatoncphrosis formed Hie condition is \er) 
rare 

Hsematuria — There is blood in the urine in nearly all cases of 
rupture of the kidne) (91 6 per cent ) In slight cases it may be 
the only symptom 

Hccraatuna ma) be absent in cases of slight cortical rupture 
when the injur) docs not affect the renal pelvis or it may fail to 
appear when rhe iUdney is compi'ctef) piifpetf and the ureter ton: 
across or when the ureter is blocked with clot In slight injuries 
the microscope may be required to detect the blood In other 
cases the first urine passed after the accident is blood stained, and 
then the bleeding ceases 

In severe cases blood is present in large quantity It usually 
appears immediately after the injury but it has sometimes been 
dela) ed for se\ eral da) s 

In about 60 per cent of cases the hsenntuna has disappeared 
in a week in other cases it persists for seieral weeks and may 
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bo the cause of death at the end of a fortnight or three w eeks 
Rarely the luomatuni is intermittent the urine retnnitung ole ir 
for ten days at a time 

Ihe blotwl ;s bright at first but later a lar 0 e quantity of dark 
disintegrated hlowl maj he discharged from the rujturc of a 
collection of Wood into the 1 idnej pelvis (hamaluna tardive — 
Tu flier and Leu) 

Clotting of the blood m the renal pelvis may block the ureter 
an I prevent fiTmatuna Clots mnj be passed down the ureter 
and gi\ c rise to ureteric colic If there is clotting of the blood 
in the bladder retention of urine maj be caused bj blocking of 
the urcthri with clot or tiio bladder luaj become distended with 
masses of clot 

Seeondarv hemorrhage inaj occur on the sixteenth or eighteenth 
d ij tie primary lnunaturu having ceased a few davs after the 
injur) This is due to suppuration and slouglung of the injured 
kidnov 

Changes In the quantity of urine — OJjguna or anum may 
follow injur) to the ktdnc) and ma) he due to injur) affecting 
both kiduejs or to mjurv to one kiduc\ when the second kidne> 
is diseased or atrophied More frequently the uninjured kidnej is 
bealthv and tbc suppression of urine is duo to a depressant reflex 
exercised upon it by the injured organ 

Marsms has described fibres m the vagi and splanchnic nerves 
stimulation of which contracts the renal vessels and suspends the 
secretion of urine Stimulation of cither v agus stops tho secretion 
of both kidnejs 

The interference with the renal function maj be temporary, 
lasting for twelve or twent) four hours after tho injur) or it 
mav persist and cause death Polyuna frequently follows upon 
the ohgunn appearing in twent) four or thirt) six hours or later 
up to the twelfth or fifteenth da) and lasting for several da)s 
Poljuna persisting beyond this time is usually due to traumatic 
nephritis Discoloration of the skin in the lumbar region appears 
four or five dajs after the injurv 

In two or three weeks discoloration ma) be found at the extern d 
abdon inal ring passing down info the scrotum or I ibiuiii Blood 
tua) pass down behind the peritoneum into the pelvis and on 
rectal examination can sometimes be felt behind the bladder 
Intraperitoneal effusion of blood may be detected in the pouch 
of Douglas when the peritoneum has been torn 

Complications and sequel® — Anuria retention of urine and 
pseudo hrematon ephrosis have already been referred to in desenb 
mg the symptoms 
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lntraperltoncal hemorrhage — Intropcritoneal h'emorrhago 
occurs, when the peritoneum is lacerated, and is most frequently 
observed m children under the age of 10 y cars It occurs in cases 
of severe mjutv, and other organs — such as the hver and spleen 
— are frequently injured, so that it is impossible to saj with 
certainty that the mtrapentoncal haemorrhage comes from the 
kidney Such haemorrhage is usually rapidly fatal 

Septic complications. — AN hen the peritoneum is lacerated 
there is the further danger of septic peritonitis from infiltration of 
urine mto the peritoneal cavity 

It is seldom possiblo to make a diagnosis between peritonitis 
duo to rupture of the kidney and that due to rupture of come 
other organ, such ns the bowel 

Infection of the damaged kidney is usually the result of an 
ascending infection from the bladder and in n large number of 
cases results from septic catheterization There are cases how 
ever, in which no instrument has been passed and infection of 
the perirenal h'emotoma must have been due to bacteria earned 
by the blood stream This has been reproduced experimentally 
by Albarran 

The infection usually occurs soon after the accident but may 
be delay ed for some weeks or months It has been said to occur 
some y ears after the injury 

NVlien the penrenal effusion of blood and urine is infected, 
suppuration takes place and injured portions of the kidney slough, 
so that a large collection of blood, urine, pus and disintegrated 
kidnev tissue is formed Suppuration may extend beneath the 
diaphragm and affect the pleura 

Septic inflammation may be confined to the kidney substance 
and cause pyelonephritis or an abscess of the parenchyma Sytnp 
toms usually develop soon after the use of a catheter, and are 
ushered w by a rigor The quantity of unne secreted diminishes, 
and complete suppression may superv ene Ihcre is a high swinging 
temperature and an increase m the local tenderness and swelling 
The uninjured kidney may afso 6o affected by tfie ascending m 
feetton (pyelonephritis) at the same time ns the injured kidney 
or at a later date 

Traumatic hydronephrosis — • Hy dronepbrosis sometimes 
follows upon injury to the kidney The number of undoubted cases 
recorded is not great , N\ Udbolz has collected 17 The obstruction 
may be due to blocking of the ureter with blood clot, rupture of 
or injury to the ureter, or to pressure upon it of scar tissue The 
true hydronephrosis thus formed is sometimes indistinguishable 
clinically from traumatic pseudo hydronephrosis, m which a cy st 
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containing blood and nnne limited by adhesions is formed outside 
the kidney 

A Knelling appears m the loin m from two to six necks after 
the mjurv, and may attain a ver) large size The parcnchj ina is 
destrojed in a coraparativclj short time Hjdronephrosis may 
develop some months or jean after an injury, and ls probablv due 
to undue mobility of the kidney, the result of the injury 

Movable kidney — To traumatism is ascribed nn important 
role in the causation of movable kidney It has already been 
stated that 00 per cent of cases of lacention of the kidney are 
in the male sex, and the figures relating to sex in movable kidne) 
arc reversed uamclv, 00 per cent female From this Kustcr has 
inferred that “ the result of a lumbar injur) in the male is a 
subcutaneous contusion of the kulncy, in the female a movable 
kidney ” 

The number of ciscs in which a movable kidne) follows an 
injury to the loin cannot, however, bo ver> great, for Tuflier exam- 
ined a large number of patients who had previous!) suffered from 
such an injur) without finding a single case of movable kidne) 

Traumatic nephritis.— Nephritis is a rare sequela of injury 
to the kidnev The nephritis is insidious, and usually takes the 
form of a chronic interstitial nephritis, with secondary vascular 
changes Less frequently a parenchv matous nephritis develops 

After the luematuna has ceased, albumin continues to be present 
in the urine and there is continuous poljuna, and epithelial and 
granular casts are found 

There is sometimes a rapidly appearing (edema of the feet and 
face, or of the entire body The cedema is said occasionally to bo 
confined to the side of the body corresponding to the injury (Potam) 

In some cases the symptoms disappear, but in others they per- 
sist, and in the latter cases there mav hav e been chronic nephritis 
present before the injur) 

It is possible that an injury to the kidney maj rarely be the 
cause of calculus, for a portion of blood clot lias been found 
as the nucleus of a renal calculus The relation of trauma and 
calculus is, however, very rare 

Injury is said to have been the cause of cysts m the kidney 
and of malignant growths, but m support of tins there is no clear 
evidence 

Diagnosis. — The histor) of the case and the presence of bruis 
mg or abrasion in the kidney region will point to an injury of the 
ludney, and if there is renal and ureteric pain, and especially if 
there is blood in the urine, rupture of the kidney may be diagnosed 
Pain and hamatnna maj be absent, from causes ahead) mentioned. 
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and the diagnosis must depend upon the history, local swelling 
and ngidit) of the abdominal muscles on the affected side 

It is impossible to judge accurate!) as to the extent of the 
injury from the amount of blood or pain A large rapidly formed 
swelling m the region of the kidnc> is a sign of ec\ ero laceration 
It is necessarj to inquire \crj careful!) into the previous Ins 
tor) of the patient and to examine doubtful cases with the view 
of excluding disease antecedent to the injnrv such as stone 
growth or chrome nephritis 

Course and prognosis. — In favourable cases tic unne cleats 
in three or four days and the s)mptoms pass o/T md disappear in 
a week or ten da)s 

In severe cases tho immediate dangers are shock and heemor 
rhage and: the more remote septic complications and anuria 
During the period of shock the appearance of n I lrgc rounded 
swelling in the region of the kidne) or of free fluid m the j critoneal 
cant), denotes progressi\c perirenal or mtrapcntouc il b cuiorrhago 
respectivcl) W hen shock has passed off if there be no signs of 
progressive ansemia and the swelling in the loin bo mo leratt and 
shows no sign of increase it mav be concluded that the hemorrhage 
is not immediatel) progressive Profound anaumn an increasing 
lumbar swelling and signs of free mtrapcritoueil fluid denote con 
tinued haemorrhage The danger from hrcmorrhnge nn> continue 
for fourteen or twenty one da)s after the injury 

There is a remote danger of recurrent hematuria at intervals 
of some months and this may continue for )ears and eventual!) 
necessitate nephrectomy 

Septic complications maj supervene a few da) s after the injury 
and may follow catheterization or occur apart from it Sepsis may 
be dela)cd for some weeks or months and suppuration has been 
known to occur m a hidno) injured some y ears previous!) 

The later the onset and the less acute the progress of the septic 
process the better js the prognosis Prognosis is chicfl) affected b> 
hemorrhage and injury to other organs Recovery takes place m 
70 per cent of uncomplicated cases 

Grawitz found m 108 cases of injur) to the kidney that 58 
recovered Of 50 cases the fatal result wa3 caused b) injury to 
other vital organs m 18 immediate hsemorrhage in 14 delijcd 
hremorrhage in 8 suppuration in 7 and failure of the renal func 
turn in 3 

The mortaht) is much higher in children than in adults owing 
to the greater frequency with which the peritoneum is ruptured 
Treatment. — In cases of slight and moderately severe uncom 
plicated rupture of the kidne) the treatment is non-operative 
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The mdc 13 strapped with adhesive plaster reaching to the middle 
line m front and behind to prevent mov ement, and a broad bandage 
may be applied ov cr this to giv c pressure Icebags should be placed 
over and under the loin, and the patient kept absolutely quiet m 
the recumbent position The food should be fluid Ilccmostatics 
are of little \alue and those which raise the blood pressure, such 
as ergot, are harmful Calcium lactate in doses of 10 to 15 gr 
ev erj four hours maj be tned , it should not bo continued longer 
than fort) eight hours Morphia should bo given hypodermicall) , 
and serves the double purpose of relieving pam and quieting the 
circulation Shock, if not profound, should not be too energetic- 
ally treated lest bleeding be encouraged \\ armth to the extremi 
ties and the recumbent position wall usuall) suffice If the patient 
cannot pass water the bladder should be emptied 1>) catheter under 
the most rigid aseptic precautions Clots, if numerous, may be 
washed out If the bladder is distended nnd on passing a catheter 
only a little blood) urine is drawn there is an accumulation of clot 
in the bladder which cannot be removed by catheter An attempt 
may be made by means of a large evacuating cannula and bulb, 
such as is used after the operation of hthotnt), to remove the clots 
bv suction, but this method should not be persisted in if it be not 
quickly successful The bladder should, in case of failure, be 
opened Buprapubtcally, the clots cleared out, and a large rubber 
drainage tube introduced The operation should be rapidl) earned 
out Should no complications supervene, the patient should bo 
kept in bed for a fortnight after the haemorrhage has ceased and 
all local tenderness and swelling have disappeared 

Operative interference may be required for the following 
conditions — 

1 Immediate severe lucmorrhage 

2 Delayed severe haemorrhage 

3 Suppuration of the injured kidney 

4 Septic peritonitis 

5 II) droncphrosis, pyonephrosis 

Where there is a rapidl) increasing swelling m the region of the 
kidnev, or freo fluid m the pentoncum, or sev ere persistent fuema 
tuna and especially where there is progressive ana?mia, operation 
is necessar) to control the bleeding An oblique lumbar incision 
should be made and the damaged kidney exposed Clots should 
be cleared away and a careful search made for the bleeding point 
It. may be necessary when the haemorrhage is free to compress the 
renal pedicle with the thumb and fingers A single tear m the 
kidney substance should be closed b) catgut sutures passed through 
the substance of the kidney If one or several portions are partly 
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detached by a number of he orations, packing with strips of stenl 
ized gauze should be resorted to, and will successfully control the 
bleeding When a large branch of the renal artery is the source 
of hemorrhage, it should, if possible, be picked up in long artery - 
forceps and tied with a silk, ligature It may be necessary to 
underran the vessel with a cun ed needle and silk in order to 
tie it securely 

A distended renal pelvis should be incised and the clots turned 
out If this be followed by considerable hiemorrhage, the pelus 
may be packed with gauze 

Detached portions and shreds of kidnci tissue should be re 
moved, and rents repaired as far as possible 

When the kidney is injured so that repair does not appear 
possible, pnmarj nephrectomy should be performed 

All operatic measures should be earned out with the utmost 
dispatch , and when the luemorrhagc has been controlled, rectal and 
intravenous infusion of glucose solution (1 per cent ) should be gnen 
When there is free fluid m the pentoneum and the diagnosis 
of injury to the kidney is clearly established, the kidney should 
first be exposed and dealt with, and the peritoneal cavity cleared 
of clots and blood by an extension of the lumbar incision When 
the diagnosis of injury to the kidney is uncertain, an exploratory 
laparotomy -will be necessary, the abdomen being opened m the 
middle line. 

Nephrectomy is called for when there are recurrent attacks 
of haemorrhage after injury to the kidney 

Suppuration of the damaged kidney necessitates lumbar ex- 
ploration Tree incision, irrigation, and drainage may be all that 
is necessary, hut nephrectomy should be performed if there is 
extensive destruction of the kidney tissue 

Laparotomy and drainage of the pentoneal cavity will become 
necessary if septic peritonitis supervene 

Persistent amma should be treated by nephrotomy and packing 
Tho treatment of Hydronephrosis and Pyonephrosis will be dis 
vossei. rmftcr Vnosc ’nealings \pp VSft, YiJb) 

Results. — The results of operative* treatment in injuries of tho kidney 
have greatly improved in recent years since tho necessity of early aseptic 
ope ration has been recognized 

Jltraorriiago accounted for 80 out of o total 190 deaths, septio comph 
cations for 41, anuria for 34, and shock for 11 (Watson) Of 13 cases of 
nephrectomy performed on account of dangerous baunorrbago only 4 died, 
and the C patients most recently operated upon all recovered (Gfltcrbock) 
Willis collected 14 eases of nephrectomy for injury to tho kidney, with D 
recoveries and C deaths Albarran collected (5 cases of operation in winch 
packing of the injured kidney was resorted to and all recovered 



110 THE KIDNEY [chap. 

The operative interference in septic complications is frequently post- 
poned until too late, and the already exhausted patient succumbs. Of 
7 nephrectomies of this nature, 4 resulted fatally. 

Kcphrotomy also lias a high mortality . Of 8 cases, 4 died after tho 
operation, and another after a second neplirotomy (Guterboch). 

The following general statistics may be quoted with Riese: Of 490 cases 
of uncomplicated subcutaneous injuries to the kidney, 93 {189 per Cent ) 
died Tliero were 327 treated by expectant treatment, and of these C'J 
(21 1 per cent.) died, 40 of tho deaths being due to 1 Hemorrhage. In 8> 
cases a conservative operation was performed (40 times on account of 
bleeding), and 10 died (11 7 per cent). In 78 cases ncplirectomy was 
performed (54 on account of bleeding), and 14 died (17 9 per cent) 

n. WITH EXTERNAL WOUND 

Etiology. — Wounds of the kidney arc much less frequent than 
subcutaneous injuries They are produced by stabs with a dagger, 
sword, bayonet, hayfork, etc , or by bullets. 

Pathology. — The external wound may he in the loin, or on 
the anterior surface of tho abdomen, or over the ribs, and accord- 
ing to the site and direction of the wound the intestine, liver, 
spleen, or pleura may be wounded. 

Any part of the organ may be affected, and portions may bo 
detached by bullet wounds. With the older forms of bullet the 
ball and portions of clothing might be embedded in the organ 
and remain for considerable periods. A bullet may have a burst- 
ing action on the kidney and cause extensive destruction of its 
substance 

The blood escapes by the external wound, and, if the calyces 
or the pelvis of the kidney are wounded, purine escapes along with 
it There is no pen renal accumulation of blood, except in rare 
cases in which the wound is a long, sinuous track. The kidney 
may partly prolapse from a large wound. 

The wound is almost xnvanably infected, so that primary 
union is very rare, and prolonged suppuration common. 

The organs which may be wounded at the same time as the 
kidney arc seen in the diagram illustrating the anterior relations 
of the kidneys (Fig 2, p. 3) 

Unnary fistula; occur, hut seldom persist. In the American 
Civil War there was only one permanent fistula in 74 cases of 
bullet wouuds of the kidney. 

When healing has taken place the kidney is usually largely 
destroyed, and presents irregular depressed scars and extensive 
adhesions to neighbouring part3 

Symptoms. — The symptoms differ in several particulars from 
those of subcutaneous lesions of the kidney. There is no perirenal 
swelling of blood and unne. There are external haemorrhage and 
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escape of unne by tbc wound, and occasional!) there is prolapso 
of the hidnev 

The pain is persistent, but does not radiate along the ureter 
Haemorrhage from stab wounds may be sea ere and rapidly fatal 
In bullet wounds the external hemorrhage is seldom sciere but 
it may be intermittent, recommencing after an inten al of about 
fi\e days 

The escape of nnne seldom takes place at first. It usually 
occurs when the bleeding is diminishing after a few days Ocea 
sionally flatus from a wound w the intestine is passed with the 
blood and unno from the external wound 

Septic complications occur on the fourth or fifth daj after the 
mjun Hairaorrhagc has usually ceased at this time but it may 
continue ith the pus, fragments of slough portions of clothing 
and other materials arc discharged The track of the wound may 
become blocked by d4bns, and pus and unne collect around the 
kidney 

Diagnosis.— The diagnosis is made from the position and 
direction of the wound, the escape of unne and the occurrence of 
hmmaturia 

Prognosis.— In wounds of the hidnev the prognosis is com 
patatively good, and operation is frequently undertaken with 
success Wounds of other organs increase the gravity of the 
prognosis Tufficr found that in 31 cases 8 died and in G of these 
the fatal result was duo to complicating injuries 

The mortality of incised wounds of the kidney is as low as 
35 per cent (Alba min) but bullet wounds bale a high mortality 
— namely, 53 per cent (Kuster) The mortality of bullet and 
other wounds of the kidney in the American Cml War was GG2 
per cent 

The statistics are all compiled from cases treated before the 
development of aseptic wound treatment and abdominal surgery 
The duration of healing varies from three weeks to three months , 
rarely it may be prolonged to two years After healing of the 
wound sequelae such as inflammation in the urinary tract, fistula; 
etc , may cause chronic m\alidism Of 52 recently healed wounds 
of the kidney Tufficr found 22 with sequeK 

Treatment. — If the external hscmorrhngc is moderate and 
diminishing it will suffice to clean and dress the wound A careful 
watch is kept for recurrent haemorrhage and septic complications 
If there is ana reason to suspect that a foreign body is lodged m 
the wound, the track should be freely opened up and the kidney 
exposed and examined 

If the hcomorrhage is severe and persistent the kidney should 
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be exposed by an oblique lumbar incision A single wound in the 
kidney may be closed with catgut sutures Detached portions of 
the kidney may require removal, or, if the kidney is extensively 
lacerated, nephrectomy may be necessary 

When a large vessel is wounded at the hilum it may be \crr 
difficult to control the hemorrhage, and clamps must be placed 
upon the pedicle If the blood supplj of the kidne} is entirely 
cut ofi in tins way, it will be necessary to remote the kidney 
Kuster advises that, v. hen n doubt exists ns to the blood supply 
being sufficient to nourish the kidney, the clamps be left on for 
a day and then removed on the operating table If the kidney 
now bleeds when it is pricked, it may be left and packed with 
gauze , if it fails to bleed ncphrcctomj is performed 

A kidney prolapsed into a large lumbar wound is cleansed, 
examined, and replaced if necessary, being fixed in position b) 
means of catgut stitches The wound 13 then cleansed and partly 
closed, and a large drainage tube inserted 

In complicated cases in which it is probable that other organs 
are wounded, an exploratory laparotomy will be necessary. 
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CHAPTER IX 

ANEURYSM OF THE RENAL ARTERY 

, s , rare condition "rro” 
from htcnture, the mu]ontj being m om l l 

erosis , ,.,,., fl lk due to tnuroatism but it 

Etiology.— The condition i ^ o[ tlic 55 reviewed 
sometimes spontaneous In P ^ , alM l mjurv o( the 

litemture, there is n lus “7.?' ^“d« n lustoi of severe 
ten'll well b> trauma, and to sclerous or fatt; 

[ections, producing loiiered tesist-l CIW) thc majontj 

generation ol thc renal : arte rj spontaneous cases 

o° men m the most active ^ “Vnd .he nla,or,tj are over 

)* J age ^Th^orm^injury^ulncli ^^^ej^suhh^as 

^^"hrWaneous cases endocarditis or 
rtcml degeneration is wuaU> presew ^ tQ th mam 

Pathology.— Tlic aneury branches It nwy 

tnnL ol tl.= renal artery or one > te ^ mtcd with n false 
,e fusiform or sacculated “d Jtmay tbe rc „ a l artery 

mcurjsm formed either V "Wj a „ „soU 

it another part or by ruptu a bazel nut to a large 

The aneurysm may vary - from h nnd cltcndmg inwards 

avv elling occupying the whole of * h may press upon thc 

as far as thc Middle line /'“'“’^"chv maad^ent to ,t l\ben 
ladnej and cause atrophy of P a f a i se aneurysm has 

the aneurisms largo, and ^troyed by pressure 

been formed, the kidney tissue ^ aIK i accumulate vnthm 

The blood may track along therena^ 1 Rupture 

the capsule of the kidnej, , which becomes distended 

may tike place into the renal P* a hrcmatoncphrosis 
with blood, and the kidney is ^ted 1 peritoneum vA\ 

Rupture of the wall of the sac and the overly F 
be followed by escape of blood r m S1M lt displaces the 

When the ancurjsmnl rac m “ y , er or spleen upwards 
colon forwards and inwards, and the nv 
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Adhesions are formed with neighbouring structures which \ar> 
m density, and thickness The sac is lined b), and most of its 
cavity filled with laminated clot, 60 that it contains only a small 
quantity of fluid blood 

Symptoms —Some of the smaller aneurjsms recorded have 
been discovered post mortem, and have caused no symptoms during 
life W ltli large or with false aneurysms there is a tumour situated 
m the region of the kidney which has, m most cases, followed upon 
an injury to the lom The tumour maj appear some da) s or weeks 
after the injur)’, but two vears, or even fourteen years, may elapse 
before a swelling is noticed It is smooth, slightly movable or 
fixed, and does not moic with respiration It is not painful or 
tender, unless in a few exceptional instances Htcmatuna is an 
earl) s)mptom and usually precedes the discover) of the swelling 
It roa) immediatel) follow the injur) and be continuous or there 
may be an interval of months or }oars, or the htematum may be 
recurrent Profuse and rapidly fatal luemorrhago may be caused 
by the rupture of an aneurysm into the renal pelvis Pulsation 
has rarel) been obsened It was present m one case, and aery 
indistinct m two others In Moms a case there was a loud systolic 
bruit best heard in front over the tumour 

Diagnosis.— Prior to the advent of X rays the condition had 
only been diagnosed once, and suspected in two other cases A 
good radiogram will however, often show a circular shadow outside 
the pelvis varying in size from that of a cherry to that of an orange 
The conditions with which aneurysm of the renal arter) b most 
likely to be confused arc ruptured kidne) with htcmatuna, and 
hmmatonrphroatt 

Prognosis. — Albert, Hahn, and Keen have each operated 
successfully in one case All the other patients, in whom the 
aneur)sm caused a tumour died 

Treatment. — The condition will usually be discovered in the 
course of an cxploritor) operation undertaken for a swelling in 
the lom which has followed an injury The sac should not he 
opened up more than is sufficient to recognize the laminated 
character of the contents 

In breaking down adhesions se\erc Immorrhagc has taken 
place and necessitated plugging with gauze In such a dilemma, 
and in a case where diagnosis has prcviousl) been made, the 
peritoneal ca\ity should be opened in the semi lunar line The 
peritoneum 13 divided along the outer sido of the colon and 
reflected inwards The pedicle of the kidney is exposed 
and ligatured The aneurysmal sac and kidne) are then 
removed 
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Results. — Sixteen out of tho 17 cases in which nephrectomy was performed, 
survived. Thirty six untreated patients whoso cases havo been reported, died. 
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CHAPTER X 

PERINEPHRITIS AND PERINEPHRIC ABSCESS 
PERINEPHRITIS 

CilPONtc perineplmtis leads to the formation of a la) er of inflam- 
matory tissue around the kidney 

Two forms ore observed a fibrous or sclerotic and a fibro- 
lipomatous form They both result from long-continued inflam 
mation which has not reached the stage of suppuration, and it 
la seldom that a purely fibrous or a purely lipomatous form can be 
distinguished 

The kidney is invariably diseased Anv form of chronic in- 
flammatory disease may be present, such as p) clonephntis, pyo- 
nephrosis, calculus or tuberculosis 

The change takes place in the fatty capsule of the kidney, and 
in old standing cases tough adhesions arc formed with the sur 
rounding structures especially the diaphragm, liver, colon duo- 
denum and peritoneum 

In the sclerotic form the fatt) capsule of the kidne) is replaced 
b) a dense la>er of fibrous tissue wluch binds the organ to the 
surrounding structures The kidne) is usuallv small aud shrunken, 
and may sometimes be difficult to find at operation I operated 
upon a child of 9 )eara with subacute p) clonephntis and a renal 
calculus and found a mass of pennephntic fibrous tissue, J to J in 
in thickness that cut like cartilage and was fused with the ribs, 
diaphragm and peritoneum On cutting a window through this, 
the kidney was found and the stones were removed 

In the more common fihro-hpomatous form the delicate pen 
renal fat is replaced b) coarse nodular fat with a tough fibrous 
stroma, the whole mass being adherent to the neighbounng struc 
tssa? The Sthi&w et the Jndner a? Sasstr adherent t£> 

this fibro-hpomatous envelope, but is easily stnppcd from the 
kidne) itself so that a suheapsular nephrectom) may, if required, 
be quickly and easily performed The mass is closely adherent 
around the hdum to the pedicle of the kidney, and there mav be 
difficult) in secunng the vessels in such an operation 

When the pelvis of the ladnev is the chief seat of disease the 
fibro-hpomatous mas3 is developed pnncipally in this situation 
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When one pole of tlie kidney contains an abscess, this part only 
may be surrounded by an adherent fibrous or fibro-hpomatous mass 
Symptoms. — The symptoms of chrome perinephritis are 
slight, and are merged in those of the underlying renal disease 
Some part of the aching and tenderness in the loin and the local 
rigidity of the abdominal muscles m cases of pyelonephritis and 
pj oneph rests, etc, may be referred to perirenal inflammation 
At the same time a tuberculous kidney may become surrounded 
by a thick layer of chrome inflammatory tissue without c\ er having 
given nse to pun or discomfort 

The volume of the kidnct is increased on palpation, but it is 
impossible to say what part of the increase is penrcnal and nliat 
renal The mov ements of the kidncv are not appreciably limited 
The treatment of perinephritis is that of the Tenal disease 
which has caused it 

PERINEPHRIC AB%LSS 

A perinephric abscess may occur at any ago ami any be 
primary or secondary 

In 230 cases collected by Kustcr the age was from 25 to 40 
Townsend has described cases of 5 and 15 years, and Gibney 
collected 28 cases of children aged from U to 15 years 

Men are more frequently affected than nomen (140 men to 
G8 women— Kustcr), and the right side more often than the left 
The abscess is very rarely bilateral 

Etiology. — The primary form may follow injury^ to the kidney 
suppuration occurring immediately, or sometimes after months or 
years More frequently it develops during the course of some 
fe\ er such as typhoid, scarlatina, measles, or pneumonia , or it 
may appear when the patient is suffering from tonsillitis, car 
buncle, boils, or even eczema The most common form follows 
a bod or a carbuncle, but there may be an inter* al of months 
or even a year or more between the development of these mid the 
onset of Bymptoms of perinephric abscess 

The secondary form complicates suppuration in some neigh- 
bouring organ, such as the kidney (about 25 per cent ), li\ er, gall 
bladder, appendix, pelvic organs, duodenum, or vertebra: 

Many instances have been cited of perinephric abscess secondary 
to adrenal or pelvic infection 

Tuberculous perinephric abscess is more often secondary to 
tuberculous disease of the •vertebra than to a tuberculous kidney 
Pus from an empyema or an abscess of the lung may track 
tlixough the costo lumbar hiatus of the diaphragm and form a 
perinephric abscess 
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Bacteriology — Cultures taken at the time of operation 
consistently ebon a preponderance of Staphylococcus aureus 
infections Nest m frequenc) arc other staph) lococci, streptococci 
and bacillus coll communis The tubercle bacillus, the gonococcus 
and the pneumococcus ire comparatn el) rare 

Pathology. — The abscess is usually unilocular, but occasion 
ally there arc multiple abscesses It is situated outside the fibrous 
capsule, and may lie inside or outside the pennephntic fascia 
In the former ca*e the pu3 will tend to spread down the ureter into 
the bon) pelvi3, while in the latter it will appear on the surface 
of the bodv o\er the iliac crest, or pass into the iliac fossa 

There is a tendency to the formation of fibrous tissue in the 
early stages of the suppuration, so that the pus becomes shut in 
and tends rather to rupture in one direction than to spread widely 
in the retroperitoneal tissue 

Four \ancties are distinguished according to situation — 

1 Aboio the kidney, or subphreme, which is frequent!) con 
nected with mtrathoracic suppuration The hidnc) is pushed 
downwards and may be felt below the subphreme mass 

2 Below the kidney, which tends to pass downwards to the 
iliac fossa and may rupture into and pass along the psoas sheath 
and appear in Scarpa’s tnangle or nmy pass into the pelvis and 
escape at the sciatic notch 

3 In front of the hidnc) limited by peritoneum This form 
is \er) rare, it may rupture into the peritoneal cant), bowel, 
bladder, or \agina 

4 Behind the kidne) — a much more common aanet), which 
raa) pass through the muscles of the loin nt the tnangle of Petit 

Symptoms. — When the perinephric abscess coraphcatcs some 
other disease the symptoms arc supendded to those of the primary 
disease Braasch, in renewing 07 cases of pennephne abscess, 
found that it had developed as a compile ition of tlio following 
conditions in order of frequenc) — I')onephrosis, tuberculosis, 
nephrolithiasis cortical abscess, and tmumatic abscess 

^Vhen the pennephntic suppuration is pnmaiy the onset is 
usually insidious and the pain slight and insignificant The general 
condition of the patient is bad, and there is fever of the high 
remittent type Tne temperature rises to or iuS 5 T? at 
and falls to normal or a little aboie it in the morning In rare 
cases the temperature is not raised Occasionally the onset is 
sudden and is heralded by a rigor It is often difficult to find the 
cause of the illness at this stage 

Pain and tenderness over the kidney become marked. The 
pain ma) radiate to the shoulder or arm, but more frcquentl) it 
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passes downwards to the scrotum or labium It is increased by 
movement and by respiration coughing, and sneezing 

There is increasing tenderness on palpation of tho lom and 
the abdominal muscles of that side arc rigid so that examination 
is difficult without an anaesthetic 

The patient complains of stiffness of the corresponding tlngh, 
which becomes flexed and rotated slightly outwards There is 
restricted extension but no limitation of flexion The position is 
that of contraction of the psoas There may be transient paralysis 
of the lower limb 

A characteristic tumour forma in tho loin Tho waist lino is 
obliterated and the whole lom bulges outwards and backwards 
Tho anterior swelling is less than appears m cases of enlarged 
kidnoy Tho tumour does not move with respiration It may- 
be moved a httlo between tho hands, but it docs not gi\o the 
sensation of hallottement 

Thcro may bo oedema of tho overlying elan Very rarely flue 
tuation can be detected Some variation m symptoms may be 
observed according to whether the abscess is situated mainly abovo 
or mainly below tho kidney 

In tho variety above the kidney in addttion to the symptoms 
of involvement of the pleura and lung there may be jaundice, 
ascites and oedema of the legs and persistent vomiting when 
the right side is affected These symptoms are caused by the 
relation of the abscess to the gall bladder inferior \cna cava, 
and duodenum 

An abscess below tho kidney is characterized by constipation 
the colon being affected, symptoms of involvement of tlio psoas 
muscle (see above) neuralgic pam referred to tho groin and genital 
organs, and retraction of the testicle The swelling invades the 
iliac fossa and may pass under Pen part’s ligament 

Pytina wall be present in the cases where the kidney is the 
cause of the perinephric abscess unless the ureter is blocked 
In acute cases pus forms in ten or twelve days while in less acute 
cases pus may not bo detected for three or four weeks In tuber 
culous cases the abscess is usually secondary to disease in the 
vertebra acute symptoms are absent and pam and tenderness 
are slight 

If no operation is performed the patient cither dies of septic'omta 
or the abscess ruptures into some neighbouring organ or on the 
surface through the muscular tnangle of Petit Kuster gives the 
following statistics of rupture Pleura and bronchi, 18 cases 
intestine (colon) 11 cases, peritoneum 2 cases, bladder, or bladder 
and vagina, 3 eases 
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Diairnosis — The condition has been mistaken for typhoid 
fever or malaria in the early stage and disease of the hip-joint or 
pyonephrosis at a later period 

When only fever and general symptoms are present leuco- 
cytosis suggests that suppuration is taking place m the holy, a 
negative Widal reaction will exclude typhoid fever and exam 
ination of the blood will eliminate malaria Against hip joint 
disease there is the freedom of flexion and rotation of the thigh 
and the absence of local tenderness 

A pyonephrosis is regular and well defined It moves with 
respiration projects forwards rather than laterally or backwards 
and does not cause ccdema of the skin A pyonephrosis mav be 
present and concealed by a pennephntic abscess 

The di ignosis may hive to be made on very insignificant local 
symptoms such as a slight deep-seated tenderness in the loin or 
an ilco psoas spasm shown by a small degree of flexion and eversion 
of the thigh occurring m a patient with long-standing fever of 
obscure origin An irregularity of the outline of the renal shadow 
in an X ray film was of assistance in arming at a diagnosis m 
one of my cases Another useful sign is loss of mobility of the 
kidney This mav be demonstrated best by means of pyelography, 
one plate being taken with the patient m a recumbent and one 
in an upright position This sign may also be present m cases 
of cortical abscess renal carbuncle, and perinephritis with sup 
puration. 

Prognosis — Spontaneous cure is aery rare and cannot be 
hoped for Good results arc obtained by prompt operation in 
primary cases The longer the operation is delayed the worse is 
the prognosis The prognosis in secondary pennephne abscess 
Jepends upon the original cau«e Kustcr collected 230 cases at a 
period when the importance of early operation was imperfectly 
understood and found 151 (65 6 per cent) recovered. Fistulas 
persisted in 6 of these cases 

Treatment. — Larly operation is the only successful method 
of treatment The kidney is exposed bv an oblique incision and 
the abscess drained The lumbar muscles are found cedematous 
and the abscess lies immediately under the lumbar fascia The 
xotiV? isWtMi Vfc ticjiitaei rn a" Aaectomis no WnA no pocktfo mo 
left undramcd Subphremc collections of pus and those in the 
ihac fossa are searched for and opened up 

Counter openings may be necessary in the loin or elsewhere to 
ensure free drainage 

If the kidney is the seat of abscess pyelonephritis or pyo- 
neplirosis, it should be freely incised and drained Xcphrectomy 
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is usually ncciasarj in such cases Where the ataciss has 
originated m n renil infarct nephrectomy is also indicated, but 
sometimes m these cases the hjdnej is so adherent to the sur 
rounding structures that only drainage is possible Whatever 
the operation that has to be performed, a corn ulcscence of several 
mouths must be expected 

When the abscess bas originated m an empxema this should 
also be drained 

In old standing cases, w hen sinuses have persisted a diseased 
kidney or an imperfectly drained empjema mij necessitate ncphrcc 
tomj , Tcsection of portions of nbs or other secondary operations 

Watson compared two senes of cases where pennephritic sup- 
puration had followed injuries to the kulncj Of 21 cases treated 
without operation 17 died {SO per cent ) while m 28 cases treated 
by operation 2 died {7 1 per cent ) 
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CHAPTER XI 


SURGICAL INFLAMMATION OF THE KIDNEY 
AND PELVIS 

Classification and nomenclature. — -The inflammations of the 
kidnej and pelvis met with in surgical practice may bo either 
non bacterial or bacterial The non bacterial inflammations are 
caused by the excretion of irritants or by mechanical means 
The bacterial diseases arc divided for com eniencc into those pro- 
duced by the ordinary pathogenic bactena and tlio«c due to the 
tubercle bacillus, the fungus of actinom) cosis, and the spirocbxte 
of svphilts 

\\ hen the kidney is affected alone, the term “ nephritis " is used, 
and when the hidne) substance contains scattered abscesses the 
condition is named “ suppuratnc nephntis ” When n single ab«ces3 
or seieral large abscesses aro present, then the disease 13 termed 
“abscess of the kidne} ” M hen the kidney and pel ns arc 
affected “ pveloncphntis ’ is present, and when the pelvis alone 
is inflamed pyelitis’ exists If obstruction to the outflow 
of urine complicates p}ditis or pjeloncplmtis the kidney 
becomes distended with pus and urine, and a “pyonephrosis” 
is formed 

Bacteriology of renal infections. — The bacillus coll communis 
is the most common cause of renal infection, occurring in 73 per 
cent of cases The next most frequent arc the staphylococcus 
(especially the aureus) the streptococcus, the proteus of Hauser, 
and the Bacillus pyocyancui The pneumococcus and gonococcus 
are rare The bacillus cob is usuallv found in pure culture, but 
occasionally m a mured infection with the proteus, staph} lococcus, 
or streptococcus Anaerobic bactena are occasionally found, 
especially m p}onephrosis 

The staphylococcus and B proteus vulgaris cause decomposition 
of urea, and the urine rapidly becomes ammomacal In the rare 
pure streptococcal infections and the common bacillus coll 
infections the urine remains acid Where the urine of the 
infected kidney is alkaline the blended urine of two kidneys 
may be acid 
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ASEPTIC PYELOXEPimmS 
3 Dor to \cute Retention of Upive 
Guyon and Albairan have described a form of pyelonephritis 
observed experimentally in acute retention of tinnc There is 
acute congestion of both kidney s which may go on to interstitial 
and intratubular haemorrhages with desquamation of the epithelium 
of the tubules Clinically there is lessened secretion of unne The 
unne contains a reduced quantity of salts, and blood renal cells 
blood casts and epithelial cast3 are present 

When the retention is relic\ed there is polyuria and the urme 
contains casts for some days If the obstruction is completely 
relieved and no sepsis is present, the symptoms entirely disappear 

2 Doe to thf Excretion of Irritants 
A mild catarrhal pyelonephritis may be set up by the ehmina 
hon of certain bilsaraics such as sandal wood copaiba, turpentine, 
etc There is pain in the renal region and often increased fre 
quency of micturition The unne contains a little albumin and 
cells derived from the renal pelvis The sy mptoms disappear when 
the drug is withheld 

The excretion of canthandcs produces nephritis at first catar 
rhal then interstitial , there are also catarrhal pyelitis and cystitis 
The unne is scanty, high coloured, and contains blood albumin, 
mucus and fibnn Microscopically , the unne coutains cells from 
the urinary tract, and also hyaline and epithelial casts The 
oliguna may become anuria The condition may subside w hen 
the elimination of canthandcs ceases and the patient is placed 
upon a milk diet , but it may pas3 into chronic interstitial nephritis 

3 In Ciipovrc Upinap\ Obstruction 
In long standing obstruction to the outflow of unne such as 
stricture enlarged prostate, or the pressure of malignant pelvic 
growths, the ureters become dilated and thicl cncd and lose their 
contractile power, and the pelvis of the kidney is dilated The 
apices of the pyramids become flattened, the sinus of the kidney 
is hollowed and more spacious ahd the calyces are dilated The 
lining membrane of the pelvis becomes opaque and tough and 
loses its brilliancy The kidney is enlarged and when not dis 
tended with fluid, is flabby 

The kidney substance is narrower, both cortex and medulla 
being reduced m width The differentiation between the layers 
remains distinct, but the fine structure is lost The substance is 
tough and leathery Microscopically there is chrome interstitial 
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nephritis in an a chanced degree The interstitial connective tissue 
is increased is moderately cellular and the tubules and glomeruli 
are widely separated The tubules become distorted and broken 
up the glomeruli fibrous and their vessels occluded (Fig 2 ? ) 
Both kidneys are affected but usually to an ui equal degree 
Symptoms —Those of renal disease arc generally alight and 
may eas ly be overlooked 

There is dull aching pain m the posterior renal area on both 



Tig 22 — Cl romc interstitial nephritis due to obstruction 
from enlarged prostate 


sides rarely on one side onlj (25 3 per cent ) with constant thirst 
sometimes more marked at night (2G 7 per cent ) The tongue is 
dry (12 9 per cent ) at first along the centre and later over its 
whole surface Loss of appetite is present in 6 per cent an l 
frontal headache in 2° per cent There may he appreciable lo«s 
of weight The temperature is si ghth subnormal There are no 
cardiac or yascular changes The kidneys cannot be felt on pal 
pation and arc not tender Polyuria is a constant symptom 
The urine is pale and clear The specific gravity is low (I 005 
to 1 010) and the percentage of urea and other urinary constituents 
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is reduced The total quantities oi these bodies passed in twenty- 
four hours may be only slightly below the normal standard, or 
may be much reduced The polyuria amounts to 80-100 o z 
m twent} lour hours , it is often more marked at night No tube 
casts or other cellular elements ere found in the unne 

Treatment. — Operation in advanced cases is fraught with 
extremo danger Suppression of unno may immediately follow the 
operation , more frequently there is gradual failure of the renal 
function, with thirst and drowsiness alternating with sleeplessness 
and restlessness, gradual loss of flesh and mild delirium at night; 
and the patient dies of syncope after gradually increasing cardiac 
failure, a feu days or some weeks after the operation 

Chrome aseptic pyelonephritis may also be caused by calculus 
and by new growths of tho kidney If the obstruction to the 
outflow of unne is complete and intermittent, the kidney becomes 
distended with urine and a h\ droncphrosis forms (p 171) In 
calculus of the ureter a very pronounced polyuria maj be present 
which disappears when the calculus is removed and is apparently 
due to reflex influences on the kidney of the affected side 

INFECTIVE PYELONEPHRITIS 
There arc two forms of pyelonephritis, winch differ according 
to whether the infection occurs without previous disease of the 
urinary tract, or is secondary to somo ptc existing urinary disease 
The first form, primary pyelonephritis, is believed to be caused by 
blood borne bacteria, and is therefore termed “ hrematogenous ’ i 
while the second form is secondary to infection of the lower 
urinary tract, and is termed “ascending” pyelonephritis These 
two forms will be described separately 

I. Primary or ILrsiatogenous pYrr.ovEniP.ms 
Hsematogenous pycloncplmtis is a les3 common form than 
ascending jiy eloncphntis, hut it has been bIiowr within recent 
years to occur with greater frequency than was at one time sup 
posed Tho disease is met with m infants, children, and adults 
In infants and y oung children it occurs with comparativ e frequency 
At this age the pelvis is more severely affected, than the kidney, 
and tho condition wall he more conveniently described under the 
heading of Tyehtis of Infancy and Childhood (p 150) Adults are 
most frequently affected m the most active period of life The 
disease also occurs m pregnant women, and presents special fea 
tures, which will be described under the heading of Pyelitis of 
Pregnancy (p 151) 
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Of my personal cases 56 per cent, were female and 44 per cent, 
male; while the right kidney was afiected in 50 per cent., the left 
in 42 per cent , and both in C per cent. Lcgueu found the right 
kidney affected In 93 per cent, of cases 

Etiology. — The large intestine is the chief source of bacteria. 
A history of chronic constipation can be obtained in a number 
of cases, anil occasionally on attack of diarrhoea has preceded the 
onset of renal symptoms. Tonsillitis, boils, nnd carbuncle are 
sometimes the primary foci. The renal infection may occasion- 
ally complicate influenza and typhoid fever. 

It is now recognized that bacteria are constantly entering the 
hmplntics from the intestine and other sources in healthy in- 
dividual* The bacteria may be destroyed at the point of entry 
or at the lymphatic glands, or they may pass through the lymphatic 
system into the blood stream, m which they circulate. The endo- 
thelium nnd cells of the liver destroy bacteria which are introduced 
by wa> of the portal system, and bacteria are excreted in the bile. 
Similarly a function of the renal parenchyma, especially of the con- 
voluted tubules, is to remove the bactena present in the systemic 
circulation 

It has been proved that the viruicneo of these bacteria is not 
reduced m their passage through the body. The excretion of 
bacteria m this way does not give rise to any symptoms which 
show that tho kidneys arc damaged. It is stated, however, as 
the result of experiments on animals, that the secreting membrane 
is injured by tho passage of the bactena. The damago is probably 
slight, and is repaired partly or completely by the regenerative 
powers of the kidney In some cases long-continued excretion of 
bactena or their toxins may he the cause of patches of interstitial 
nephritis in the kidney. 

It is held that tho excretion of bacteria docs not cause pyelo- 
nephritis unless some additional factor is present. Predisposing 
causes of pyelonephritis aro traumatism, excessive functional 
activity, the elimination of toxic bodies such as cantharides, pre- 
vious disease of the kidney such as urinary obstruction, calculus, 
and new growth. It is exceptional, however, to find any of these 
factors present, and it is more likely that chrome toxremia from 
constipation, an excessive dose and an exceptionally virulent 
strain of bactena, arc the decisive factors. 

Pathology, l Hyperacute or fulminating pyelonephritis. 
— The kidney is large, plura-colourcd, and engorged with blood. 
The vessels at the base of the pyramids are distended with "blood. 
The cortex is dark, the pyramids aro paler. Microscopically, the 
large vessels and a few glomerub aro engorged with blood, and a 
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few of the pyramids show dilated vessels. Tho glomeruli and 
tubules aro healthy m appearance, and tho nuclei of the renal 
epithelial cells may be well stained. (Fig. 23.) There may bo a 
few ecchj moscs, and sometimes a slight degree of cloudy swelling 
of the epithelium 

u Acute pyelonephritis. — The organ is enlarged and con* 



gested Scattered o\ er the surface are bosses varying in size from 
a millet-seed to a large pea On section the cortex shous con- 
gestion, and dots and patches of grejish jcllon, some of which 
are wedge-like m shape and correspond to the bosses on the surface 
of the organ Ecehjmoses are frequently observed The epithe 
hum of the convoluted tubules shows cloudy swelling and some- 
times desquamation, and there is proliferation of the endothelium 
of the glomeruli The greyish patches and « edges aro densely 
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infiltrated areas where the tubules and glomeruli arc obscured by 
round cells Here and there the centre of these may 1m e broken 
down so 33 to form a tiny abscess The infiltration mav surround 
a glomerulus or a small blood vessel Tbe pelvis shows prohfera 
tion and desquamation of the epithelium with eccbymoses 

m Subacute and chronic — The kidney is small, very tough 
and densely adherent to the sclerosed perirenal tissue The sur 
face is irregular and the capsule adherent The substance of the 
organ is tough and fibrous the cortex and medulla arc poorly 
defined The colour is cither uniform!} greyish or is pale red 
with grej areas Sometime s there are small cysts which may he 
filled with pus Microscopically there is advanced chronic inter 
stitial nephritis with sclerosis of glomeruli and destruction of tubules 
and the fibrous tissue is mfiltrattd with denscl} packed round cells 
either uniform!} distributed or m patches Tbe pelvis shows thick 
cning of the mucous membrane and great proliferation of epithe- 
lium There maj be phospliatic debris or calculi in the pelvis 
Symptoms Prodromal symptoms — The patient frequently 
has headache lassitude and want of appetite for a few davs 
before the onset of the acute symptoms Habitual constipation 
maj have become more pronounced or there ma} have been an 
attack of diarrhoea 

In 0 2.> per cent of cases (5 out of 80 — Lenliartz) there is a 
sudden desire to pass water followed by great frequcnc} of nuc 
tuntion and even strangury These symptoms mav last for an 
hour or two or for one or two days 

There are several degrees of severity of the symptoms — 

(a) Mild attack — Vftcr a ngor the temperature rises to 101° 
or 102° F The vesical irritation continues and there is usual!} 
aching across the loins sometimes more marked on one side There 
is tenderness over one Kldne) but the organ is not enlarged The 
urine is usually abundant and pale with a low specific gravity and 
a stale fish odour It is baz> and on swinging the glass a drift 
cloud appearance or shimmering is seen winch is characteristic of 
bacilluna The bacillus cob communis is present in pure culture 
In a few days the temperature begins to subside and m ten 
or fourteen davs it is normal The tenderness of the kidney dis 
appears The unne may clear and become sterile or it ma} 
remain haz} with bacteria In rare cases haunatuna is an early 
symptom and persists for many weeks after all other svmptoms 
have subsided 

(h) Acute attack — The initial ngor is severe and tl e tempera 
ture nses to 102° or 1 03 3 F The patient is prostrate often drowsv 
and ma} be delirious There is at first general abdominal pain or 
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backache and then hcavv 
aching pain in one loin, 
occasionally there are at 
tacks of severe renal colic 
The abdominal muscles are 
rigid especially" on one side 
There is intense tendeme a 
in the region of the kidney m 
front and at the angle of the 
lastnb and the erector spin® 
muscles behind The kidney 
can usually be felt enlarged 
unless the abdominal mus 
cles he so rigidly contracted 
as to prevent examination 
The second kidney is not 
painful or tender 

The urine is scanty acid 
very rarely alkaline in reac 
tion and contains bacteria 
pus cells and red blood 
corpuscles According to 
Dulgeon the bacteria lie 
between the cells phago 
cytosts tal ing place spar 
ingly in urine This is not 
however invariable Iot I 
have frequently seen evi 
deuce of active phagocyto 
sis m all forms of bacteria 
There are hyaline granular 
and blood casts and cpi 
theha from the renal pelvis and bladder may be found The 
blood m the urme is usually small in quantity 

When the urine of each kidnev has been examined separately 
that from the diseased kidney has shown the characters just 
described while that from the second kidney has been normal or 
has shown polyuria After the first few days the bladder symp 
toms pass off On examination of the blood there 13 a leucocyte 
count of 18 000 to 20 000 The bacillus coli has been found m 
the blood especially in young children 

The temperature may fall slightly and then the ngor is repeated 
the temperature shooting up to I0 j° 106° or ev cn 107° F (Chart 6) 
and falling to normal or slightly above it After two or three 
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weeks the acute symptoms may subside , the temperature falls 
gradually or quickly 

When the patient is allowed to get up the symptoms may all 
reappear The recurrent attack is due either to infection of the 
second kidney or to recrudescence of the disease m the organ first 
attacled After the second attack has subsided convalescence 
may be established bnt sometimes recurrent attacks are brought 
on each time the patient gets up for several months 

Instead of talang a benign course after a fortnight or so the 
rigors may be frequently repeated the temperature rising to 105° or 
107° F after each falling occasionally to normal but usually keep 
mg abo\e 100° T There 13 often a lull during which the patient 
appears to imprO\e and then another senes of ngors follows 
The kidney remains largo and tender and the urine scanty and 
bacterial The tongue becomes dry and brown the appetite is 
lost and the patient rapidly emaciates Hiccough appears occa 
sionally and then grows more persistent and distressing The 
mind becomes dull and clouded and the patient gradually sinks 
and dies in from threo to six weeks after the onset of the illness 
(c) Fulminating attack — The patient previously m good 
health is seized with a severe ngor and the temperature mounts 
to 104® or 10o° F lie becomes hea\j drowsy or even comatose 
Vomiting occurs and there is abdominal pain and sometimes 
backache an i the abdomen is rigid Ihc urine is scanty and con 
tains bacteria casts epithelia and sometimes blood Ihere may 
be complete suppression of unne 

The patient may die comatose without developing any symp 
toms which point to the kidney except the condition of the unne 
iv Chronic pyelonephritis (hromatogenous) — •When the 
acute stage of py eloncphntis has subsided chronic py clonephntis fre 
quently follows and recurrent subacute or acute attacks occur from 
time to time The renal symptoms arc very si ght There may 
be aching in one kidney but tl e organ ib not tender or enlarged 
The unne is abundant pale faintly acid and hazy with pus and 
contains small shreds Ihe pus settles in a flat cream y or dead 
white layer at the bottom of tl e glass Bacdluna is seldom present in 
the milder forms of chronic pyelonephritis but bactena are plentiful 
The chief complaint is of chronic vesical irritation There is 
increased frequency of micturition partly from the polyuna and 
partly from cystitis Micturition is either equally frequent night 
and day or the nocturnal frequency is the greater This nocturnal 
polyuna is very characteristic of chronic py clonephntis On 
cystoscopy the general surface of the bladder is healthy or there 
may be a patchy cvstitis The tngone is red and often puffy. 
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and the inflammation is chief!) confined to or more marked on, one 
side On this side, which corre-^ponds to the diseased kidne) , the 
uretenc orifice is surrounded by n zone o! inflammation and not 
infrequent!} an irregular greyish patch ma) be seen below it repre 
seating a delicate film of necrosis of the surface epithelium In 
the more chronic conditions these appearances may be absent, 
there is congestion at the bladder base and the opening of the 
ureter appears a little thickened and reddened The efflux from 
the ureter of the diseased side is abundant and cloudy with pus 
In very chrome cases it is often scant} and thick and occasion 
all} it is reduced to a putt} like pipe of pus which is squeezed 
out of the ureter at long intervals (Plate 4 Tig 2 facing p 62 ) 
In other cases the \ esical symptoms are prominent and the 
cose is bequeath regarded ns one of chronic c}stitis There 
is frequent and painful micturition The urine contains mucus 
and bladder epithelium, bacillnna is usually present, and the 
urine has a fishy and sometimes an nmmomacal smell In these 
cases recurrent attacks of subacute or acute pyelonephritis frequently 
occur In some cases there arc recurrent atticks of urethritis 
In another class of cases the bladder is healthy there is a long 
history of renal aclung but no enlargement or tenderness. The 
linne contains a few bacteria and some pus, and the uretenc 
catheter shows that these come from one kidney The quantity 
of nnne is continuously lowered (S to 30 oz in twenty four hours) 
and there are recurrent attacks of complete anuria lasting for 
iwent} four to thirty slv hours 

Diagnosis. — In fulminating cases the symptoms arc those of a 
sudden and profound toxicmia Infeetiveendocarditis acute influenza 
the onset of lobar pneumonia androalaria Lav e been diagnosed m sucb 
cases Examination of the unne usually makes the diagnosis plain 
In acute cases the abdominal pain and rigidity of the muscles 
have led to the mistaken diagnosis of cholecystitis subphrenic 
abscess, abscess of the liver, or appendicitis with rctrocohc abscess 
The discovery of a large tender kidney, together with changes w 
the urine will lead to a correct diagnosis 

Rarely an exploratory laparotomy may bo necessary to clear 
up the diagnosis 

In chrome pyelonephritis the most frequent mistake in diag 
nosis is to regard the chrome cystitis as pnmarj and to overlook 
the Tenal infection The diagnosis is made b} the cystoscope 
and by examining the unne drawn from each kidne} b} the 
uretenc catheter All subacute and chrome cases of pyelonephritis 
should be examined with the X rays for calculus and b> mtra 
venous pyelograph} for dilatation of the pelvis and calyces 
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Prognosis. — In mild cases of acute py eloneplintis the prognosis 
is good Recover; without operation is the rule Recurrent attacks 
occur, konvner, and in a large percentage of cases baalluna and 
slight chrome pyelitis or pi eloneplintis persists This may dis 
appear, or it may continue for many years, and may be the cause 
of ati acute attack ten or twche years after the first 

In acute cases the prognosis is aery grave, and operation mil 
frequently be necessary In fulminating cases the issue is often 
fatal If the diagnosis has been made, an early operation gives a 
more hopeful outlook Chronic pyelonephritis persists for many 
years and c\ entually destroys the kidney. There is the danger 
of secondary stone formation in the kidney and bladder, and of 
ascending pj eloneplintis of the second kidney 

Treatment. — Ike treatment may be medicinal, \accinc or 
operative 

Medicinal treatment consists m confining the patient to bed 
and applying hot fomentations to reltcie pain, and turpentine 
Stupes or dry cupping o\ er the loins to rehc\ e congestion Alkalis 
and diuretics should be frcelv administered, such as potassium 
citrate m doses of CO or GO gr daily, Contrex6\ilIe water, and dis 
tilled water The bowels should be freely opened, and calomel given 
in doses of i' Q to J gr thnee daily This treatment is suitable for 
mild cases and the early stage of acute cases Jf bacteria persist in 
the urine when the acute svmptoins ha\ c subsided, urinary antiseptic 
treatment should be instituted and hcxamine, metrarame, hclmitol, 
hcx\ 1 resorcinol pyndium, or mcrcurockromc gn cn by the mouth 

The usual dose of 10 gr of hcxamine three times daily may 
cause irritation m some patients when the urine is highly acid 
In these cases the dose should be reduced and if any acidifying 
drug such as sodium acid phosphate, is being gn on it should be 
omitted It is also ad\ isable to give the hexamine m water in 
between meals so as to i\oid the action on it of the gastric juices, 
and m tolerant patients to increase the dose up to 15 gr three 
times daily Since hexamine only acts in an acid urine, it may be 
necessary to administer acid sodium phosphate, ammonium chloride 
or nitrate m order to change its reaction In chronic c ises, it is often 
helpful to give alternate courses of a month of alkaline treatment 
followed by a month of antiseptic treatment Hyoscyamua, bclla 
donna, or small doses of opium, are useful for quietening bladder 
spasm, and sandalwood oil is soothing for the mucous membrane 

It must be confessed that the oral administration of urinary 
antiseptics is, on the whole, very disappointing This is mainly 
on account of tho fact that the amount of antiseptic excreted by 
the urine is so small that it is incapable of exercising anv material 
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effect on tlie infection In order to overcome tins, efforts have 
been made to substitute intravenous for oral therapy Urotropinc 
lias been used intravenously b) Blanc and Cooke, and mercuric 
chloride has nTo been injected, but the most important contribution 
to tins subject has been made by H Young, of Baltimore, who 
strongly advocates the intravenous administration of xnercuto 
chrome in renal infections He recommends a dosage of 2 inilli 
grammes of mercurochromc per kilo of bod v weight The injections 
are repeated for 2 or 3 days, the dosage being increased to 5 in g 
per kilo of bod) weight That this method is not without danger 
is shown by the fact that Brmch and Bumpus had two deaths 
in 19G cases so treated The) came to the conclusion that the 
method was effective in acute infections of the urinar) tract but 
useless in chronic M) own experience has been m a small number 
of cases, but from these I have drawn the following conclusions 
If the urinary infection is a part of n general septicemia the 
intravenous mercurochrome docs not appear to affect the course 
of the disease, but if the septicemia is secondin' to a unuurj 
infection, some improvement ma> be noted Relapses however 
are bkel) to take place and a repetition of the injection is less 
effective In a few cases of jiersistent and recurring tovrenua, 
resulting from a pnmar) focus in the kidne), striking nsults are 
obtained when other methods have faded 

Vaccine treatment — This consists m injecting graduated 
doses of dead bacteria obtained from cultures of the patient’s urine, 
Small doses of two or three million colon bacilli should be used 
at first, and repeated in four or five dais rising rapidly to 10 15 
20, 23 30 millions and so on to 100 millions then to 150 radiums 
for six closes, then 200 millions for six or twelve doses The injection 
should be made once a week after the first three doses, and should 
any reaction, shown b) a me of temperature, malaise and headache, 
occur, the dose should be reduced and a longer interval allowed 
In acute cases the results of the vaccine treatment have been 
unsatisf actor) In 10 cases onl) one showed a change in tempera 

ture (fl dhamson) , in a hrge number of patients treated b) Dudgeon 
there was ‘ no material improvement except m a very few m 
stances ” In chronic cases, with or without acute exacerbations 
where no complication, such as growth or stone, is present the 
treatment may he of great service and bnng about a cure when 
all other methods have faded The treatment is a long and tedious 
one and may last for six months or a year or even longer The 
doses must be careful]) graduated and sudden large increases 
avoided, as an overdose is frequent!) followed by a recurrence of 
svmptoms, and if this has occurred the vaccine appears to have 
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Ic«s effect In several ca**es under my care the unne hag been 
rendered sterile after six or twelve months’ treatment 

Renal lavage — In chrome and relapsing pyebtis, lavage of the 
renal pelvis may sometimes be of service It consists in introducing 

a fine catheter along the ureter into the renal pelvis, and injecting by 
means of a small syringe, a small quantity of mild antiseptic This 
injection is repeated a number of times and the pelvis is finally 
emptied and the catheter withdrawn The fluids I have myself 
frequently used are silver nitrate solution 1 in 1DOO, collosal argentum 
£ or £ strength, and oxycy arude of mercury, 1 in 10,000 A course of 
these injections at fortnightly intervals should be tried, the general 
treatment not being interrupted Renal lavage is by no means invari- 
ably successful in curing the infection, but distressing bladder symp- 
toms may disappear although the bacteria still persist in the urine 
In cases of chromo or relapsing pyelitis, tbc original sources of 
the infection — chrome constipation, colitis, chrome appendicitis, 
pdes, diverticulum, cholecystitis, and gall Stones— should always 
be searched for, and if found, carefully treated If this is not done, 
a caso that lias been temporarily cured after a prolonged treatment 
may relapse from a re infection from the bowel 

Tho ubo of a ketogenic diet — Recent researches have shown 
that cohform bacilli multiply le«s actively m urine that is acid 
This acidification can be brought about by two means, cither by 
administering orally acid sodium phosphate, ammonium chloride, 
boric acid etc , or else by dieting It lias long been known that 
under conditions of starvation or the use of a diet Ion in carbo- 
hydrate and high m fat, or m diabetes in which the carbohydrate 
metabolism is perverted, keto acids arc produced in the body 
These acids arc excreted m the urine ns accto acetic acid and beta 
hydroxybutync acid, the latter being produced apparently by tho 
reduction of the former A Ketogenic diet, therefore, 13 now being 
used extensively in the treatment of urinary infections and more 
particularly in those produced by coliform bacilli 

In order to be effective, a pU of 5 2 or less is desirable This 
necessitates that the patient should follow his diet as strictly as does 
a patient being treated for diabetes As a general rule, the diet 
should contain daily ID grammes of carbohydrate, and 0 7 grammes 
of protein per kilogram of normal hotly weight, (or 0 3 grammes per 
lb of body weight), with approximately 200-275 grammes of fat 
Ketosis should develop in 3 to 5 days In order to ensure adequate 
acidification of the urine during the treatment, it is often advisable 
to administer ammonium chlonde in enteric coated tablets of 74 
grams Two of these may be given every two horns for six doses 
In prescribing the ketogenic diet, the co operation of a trained 
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dietitian h helpful. The diet is a monotonous one and the 
large amount of fat that the patient is called upon to take 
is liable to produce nausea unless considerable skill is exercised in 
the choice of a menu. Should it occur, a small quantity of orange or 
tomato juice should be added and, if necessary, a meal missed. If 
the diet has been properly drawn out, the patient should not lose 
•weight. If this happens, more cream must be added. 

The following table illustrates how the requisite amount of 
carbohydrates, protein, and fat may be administered. (A. L. Clark. 
Lancet, Sept. 3, 1932.) 


Adult Patient, Weight ]5G lb. 




Carbohydrate 20 gm 

, Protein 78 gm , Tat 250 gm 

, Calories 2012 



-s 




a 



Food 


e 

c 

5 

A 

w 

1 

■e s 

4 

I 

Fat 

Vegetables— 









Tomato 

Head lettuco 


“ 

50 

50 

= 1 

100 

30 

10 

- 

Spinach , 

Radishes and celery hearts 



50 , 
60 ] 

100 

30 

10 

- 

Fruits — 









Orange sections 


30 

— 

— 

30 

30 

03 

— 

Peaches* . 


— 

— 

40 

40 

20 

02 

— 

Bran soya muffins 


It 

It 

It 

3 

1 8 

12 0 

210 

Cream, 40 per cent. . 


r.o 

100 

100 

250 

75 

60 

100 0 

Bacon . . . 


20 

— 

— 

20 

— 

40 

10 0 

Eggs 


2t 



2 

— 

12 0 

12 0 

Meat — 









Boast lamb . . 

Pork chop . 



oo 

60 ) 

170 

_ 

42 5 

25 6 



20 

20 

20 > 

05 



807 

Mayonnaise 



20 

15 J 




•Tinned without sugar, not gm 


Breakfast.— Orange, 30 gm ; bran soya muffin, 1; butter, 20 gm.; 40 per 
cent, cream, BO gm ; bacon, fairly crisp, 20 gm ; eggs, 2 

Dinner. — Cream of tomato soup; 40 per cent, cream, 73 gm ; tomato, 
SO gm ; roast lamb, 00 gm ; bead lettuce, 50 gm.; mayonnaise, 20 gm.; bran 
soya muffin, 1; butter, 20 gm ; 40 per cent, cream, 25 gm. 

Supper . — Pork chop, 80 gm ; spinach, 60 gm ; celery hearts and radishe3, 
60 gm.; mayonnaise, 16 gm.; bran soya muffin, 1, butter, 20 gm ; peaches, 
tinned without sugar, 40 gm. 
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If ketosis is not attained l»j such a diet as the above within 
12 days, further effort will probablj be unsuccessful The time that 
it is nccessarj to maintain the treatment will be determined by the 
results of the bacteriological report on the urine It is apparently 
not advisable to continue for more than 2 or 3 weeks after the 
development of ketosis without intermission Should the re 
sumption of a normal diet be followed by a relapse, the treatment 
must be repeated 

A T Fuller has shown that the mam bacteriostatic agent in the 
ketogeme diet is beta hytlrox) butyric acid The diacetic acid and 
acetone also found m urine exercise a weaker action. Since these 
bodies form only 10-20 per cent of the ketones present in the 
urine their importance compared with beta lij droxybutyric acid 
is negligible Experience shows that the more rapid the ketosis 
the better the bactericidal action 

The use of a ketogeme diet m the treatment of urinary infection 
is a comparativ ely modern form of treatment, but alread) a sufficient 
number of good results have been obtained to show that it is a 
\ aluable method Band, Dunlop, and Dick state that they obtained 
cures m approximately 50 per cent of a series of resistant cases of 
subacute or chronic pvelocystitis, treated bj a ketogeme diet alone, 
without the use of urinary antiseptics One adv antage of the treat 
ment is that it makes sterilization of the unnarj tract possible even 
in the presence of stasis 

Operative treatment — The operations that have been per 
formed arc nephrotomv decapsulation and opening of surface 
abscesses partial resection and nephrectomy, but only nephrotomj 
and nephrectomy need be considered 

I have collected 40 coses of operation m acute hiematogcnous 
pyelonephritis from the literature, with the following results — 


Unilateral Operation* 

Com. 

Recovered 

A o change 

Died 

Nephrotomy 

12 

3 

2 

7 

Decapsulation and opening 
of surface abscesses 

C 

C 

0 

0 

Partial resection 

2 

2 

0 

0 

Nephrectomy 

17 

17 

0 

0 

Bilateral operation * 





Nephrotomy 

2 

2 

0 

0 

Nephrectomy and ncplmi 
tomy 

1 

1 

0 

0 

Total 

40 

31 

2 

7 



»] ASCENDING PYELONEPHRITIS 337 

The results of nephrotomy nrc ev cn less satisfactory than this 
table shows I hate performed the operation twice in the acute 
stage, and seen three cases in which it had previously been 
performed VII these patients survived This makes 20 cases of 
nephrotomv with 7 deaths The after results of nephrotomy are 
unsatisfactory Chrome p\ eloneplmtts persists, and nephrectomy 
may be required at a later date 

The best results in acute cases have been obtained by nephrec- 
torn} This should not be too long delayed If at the end of 
file or seven days the acute symptoms persist and the patient is 
beginning to lose ground, nephrectomy should be performed 
In chronic cases operation will be called for on account of 
recurrent exacerbations of acute inflammation or of persistent 
cystitis, or for secondary calculus, or sometimes for anuria If 
the second kidney is shown to be healthy by examination of its 
urine, nephrectomy should be performed I have found nephro 
tomv sufficient when reflex oliguria and attacks of anum were 
caused by chronic unilateral pyelonephritis 

2 Secovdvkv ok Ascending Pielonephritis 
T his disease results from an extension of infection from the 
lower urinary organs It is the last phase of many chronic dis 
eas-^s of the bladder and urethra, such as malignant growths 
stone, enlarged prostate, stricture It frequently follows surgical 
interference m the bladder or urethra, such as the passage of instrn 
ments, or operations upon stone, and for this reason has been 
termed “ surgical kidney ” Ascending pvelonephntis usually , but 
not mvanablv, attacks kidnevs winch are already the scat of 
chrome aseptic pyelonephritis due to obstruction in the lower 
urinary tract (Plates 6, 7, f icing p 130 ) 

Etiology. — The bacteria alreadv mentioned are the active 
agents in the production of ascending pvelonephntis They are 
introduced into the bladder by a sound or other instrument 
which has not been sterilized, or they may be earned from an 
infected urethra on a sterilized instrument 

Infection from the bladder may reach the kidney by the 
following paths — 

1 Blood vessels 

(а) General circulation 

(б) Anastomosis between the vesical, utenne, ovarian, 

and renal artenes (Sampson) 

(c) Along the blood vessel:, of the ureter 

2 Lymphatics of the Ureter m the muscular and outer coats 

3 Ureter 
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Infection ascending along the ureter is the most frequent 
method It spreads either by direct continuity of the mflam 
raatoiy process or by ascent of motile bacteria against the stream 
of urine 

The presence of organisms m the bladder or e\ cn m the ureter, 
is not necessanij followed bi an ascending infection of the Indue) 
Albarran mjected cultures of vmdent organisms into the bladder 
and ureter without producing ascending p> elonephntis 

There are natural barriers to the ascent of infection The 
lower end of the ureter penetrates the wall of the bladder very 
obliquely nnd its longitudinal lv\er of muscle passes into the 
trigone U hen the bladder is distended the tngonc is pushed 
down and the bladder wall stretched so that the intramural por 
lion of the ureter becomes more oblique and flattened by stretch 
ing and the mtra\es»cal tension further closes the lumen b) prc° 
sure When the bladder is contracted the intramural portion 
becomes shortened and less oblique, but the mucous membrane 
is thrown into folds which prevent a reflux of fluid The condi 
tion under which a reflux is most likely to occur is during a powerful 
contraction of the bladder when the organ contains a small quan 
tity of fluid The downward flow of urine is a further protection 
against the ascent of bactena The predisposing causes of ascend 
ing infection are urethral obstruction long continued cystitis, new 
growths of the bladder operations on the bladder m\olving the 
ureteric orifice and stone in the bladder or ureter, all of which 
destroy the natural barriers 

Pathology. — In the carl) stage ascending pyelonephritis is 
frequently unilateral , in the later stages it is imarmbly bilateral, 
although one side is more diseased than the other The disea c e 
is bilateral in 83 per cent of cases 

Three types of pathological change nre found 

1 Recent acute pyelonephritis — The kidney is enlarged, 
tense and deeply congested Scattered o\er the surface arc small 
groups of grejish ) ellow spots the sire of a pw’s head or a split 
pea or larger and slightl) raised The kidney substance is dark 
and congested and gre)ish streaks radiate outwards through the 
pyramids and cortex A greyish ) ellow patch underlies the raised 
surface nodule Eechymoses are observed here and there 

2 Old-standing, diffuse, subacute, and chronic pyelo- 
nephritis — The Lidiie) is enlarged, and has a mottled dull red 
and greyish yellow surface Section shows either a uniform dull 
greyish ) ellow appearance or patches of this colour scattered on a 
dull red surface (Plates 6, " ) Small points of softening may be 
found in the cortex The gre\ streaks and patches consist of dense 



133 


ifl ASCENDING PYELONEPHRITIS 

round-cell infiltration. (Fig 21) Bacteria arc found in the 
straight and convoluted tubules and pissing through the walls 
3, Otd-BtandJng sclerotic pyelonephritis, — The kidney is 
of natural size or smaller than normal It is surrounded by a 
dense thick layer of fibro-lipomatous tissue firmly adherent to the 
capsule. The capsule is usually adherent to the kidney. The 



Fig. 24. — Microscopical section of kidney in suppurative 
pyelonephritis. 

The field »ho»» the edit of the effected «rea end illottrete* the kpread of laflarametion 
•Ion J the hoc Of the tubufc« 

surface is irregular and granular The kidney substance is tough 
and fibrous. Microscopically there is diffuse chrome interstitial 
fibrosis The tubules are widely separated, some forming small 
cysts and others being broken up and disintegrated Patches of 
round-cell infiltration are found here and there Many sclerosed 
glomeruli are seen The ureter may bo almost normal, or may 
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be dilated thickened and thrown into folds The pelvis 13 thick 
cncd and maj be pltghth dilate 1 and contains purulent unne 
Symptoms — During the course of chronic cvstiti3 or some 
obstructive disease and usually as a direct consequence of surgical 
intervention such as the passage of instruments or the removal 
of an enlarged prostate •nmptoms of acute infective pv elonephntis 
superveie The onset of chronic pj elonephntis is insidious and 
the symptoms mav be insignificant so tl at it is usuallv impossible 
to sav when the disease commenced Occasionallv the onset is 
marked bj an acute attack which subs des 

I Acute ascendfng pyelonephritis — 1 few hours after 
surgical interference or sometimes after exposure to cold there 
is *v ngoT ami the temperature n cs to 102° or 104° F (Chart 3 
p 16) The temperature mav however be continuous!; sub 
normal (Chart 7) The patient is drowsv and complains of back 
ache sometimes more marked on one side The ‘•km is dry 



and harsh the face heavy and apathetic There is bummg 
thirst the mouth is dry and parched the tongue is drv red 
and glazed later it becomes co\ ered oath a brown or black fur 
( parrot tongue ) 'Nausea and vomiting arc frequent symptoms 
and there is ab e olute constipation The abdomen becomes tense 
and distended with flatus Hiccough sets in and becomes in 
crcasmglj troublesome Rigiditv of the abdominal muscles is 
usually present and often more marked on one «ide There is 
tenderness over both Lidnevs at first but after twenty four hours 
this usuallv becomes confined to one side Tl e tender kidnej is 
enlarged the second knlnev is not palpable There has frequentlj 
been polyuna before tbe attack and now tbe unne suddenly be 
comes scantv or there is complete suppression The temperature 
mav remain at IDS' 5 1 or over or it maj fall and me again after 
another ngor and then become high and swinging while the rigors 
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arc repeated at irregular internals Herpes of the lips is frequently 
ob cried 

The patient hecomea more and more drowsy the abdominal 
distension increases vomiting grows more frequent and hiccougli 
is constant The pupils arc small and react sluggishly to light 
Convulsions are extremely rare Lriemic dvspncea may be present 
and is occasionally paroxismal Chcvne Stokes breathing may 
b* observed in the last stages "Muttering delirium superv cues 
and the patient passes into coma and dies Occasionally the 
mmd remains clear and the patient is restless and anxious the 
temperature is high (10o° F ) and swinging the urine absoluteli 
suppressed Later there is delirium and e\ entunflv coma 

In less sci ere cases the excretion of urine becomes rc established 
It is scanty nt first and may contain blood The temperature 
falls flatus is passed and the abdominal distension disappears and 
the symptoms subside 

In other acute cases the urine continues to be secreted in 
good quantitv but there are recurrent attacks of \er\ severe 
heemorrhage 

In mild cases the temperature rises to 102 3 or 103 3 T after a 
slight chill the quantitv of urme is reduced and there are slight 
tenderness o\er the kidnevs headache nau c ea and sometimes 
vomiting The bowels ire constipated The urine becomes 
purulent In some cases the unne becomes foul and there are 
signs of cystitis without anr rise of temperature As the cystitis 
subsides blood begins to appear in the urine and on cystoscopy 
the haemorrhage is found to be renal In tins type sei ere humor 
rhage may continue until relieved by operation 

2 Chronic suppurative pyelonephritis — An acute attack 
of septic pyelonephritis which subsides is usually followed by 
chronic septic p\ olonophritis In rue cases where the obstruction 
in the lower urmary tract is relieved the kidneys mav return to 
their normal state 

The onset of chronic suppurative pyelonephritis is frequently 
fiwchms- It is engrufteu! on cirtmcc aseptic pyuforrcpAcrte (p 223} 
and it is often impossble to state when the septic complication 
ensued M hen the sy ndrornc is fully dev eloped the condition is 
known as urinary septicrcmia The patient has a sallow earthv 
appearance the skin is dry and harsh and seldom sweats There 
is gradual persistent loss of weight The lips arc dry, the tongue 
is at first dry along the middle then over the whole surface and 
it becomes glazed red and cracked the mouth and throat also 
become dry There are loss of appetite dyspepsia, and occasion 
ally nausea The bowels are constipated The patient suffers 
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from frontal headache, and is frequently drowsy There is polyuria, 
amounting to 80-100 oz in twenty four hours Tho unne is pale, 
neutral or faintly acid lias a specific gravity of 1008-1010, or 
even less It is hazy and contains flakes, and may occasionally 
give the characteristic drift cloud appearance of bacilluria There 
is a trace of albumin, and a small deposit of pus which settles as 
a thtn creamy layer The urine contains pus sometimes a few 
casta and bacteria There may bt slight renal aching, hut the 
kidneys are not enlarged or tender 

There is frequent micturition m increased quantity, more 
marked at night (nocturnal polyuria), hut this symptom may he 
masked by the symptoms of preuoush existing prostatic or bladder 



Chart 8 — Continuous subnormal temperature in case of 
bladder growth with chronic septic pyelonephritis 


disease The temperature vanes from 07° to 97 0° or 97S 0 fF, 
occasionally rising to 98° or to normal (Charts 7, 8) Itenal 
function tests show a progressive deterioration in the working of 
the kidneys 

The course of chrome septic pyelonephritis may be interrupted 
by acute or subacute attacks nt long or short intervals (Chart 4, 
p 17) These are brought on by the passage of an instrument 
or by injudicious exposure to cold and fatigue, or may como on 
apparently without exciting cause Such an attack resembles the 
acute attacks already described, but is usually milder in character 
During the attacks the quantity of unne diminishes, and there may 
even be a period of temporary suppression lasting some hours 
and the patient rapidly emaciates After the attack improvement 
takes place the urme is secreted m as great quantity as before, but 
the patient has lost ground Sometimes the patient dies during 
an acute exacerbation 
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Chronic septic pyelonephritis maj last several 5 cars, and its 
progress apart from acute exacerbations is slovrlj progressive In 
the later stages the quantity of urine diminishes, and the headache 
thirst, anorexia, drowsiness and other symptoms increase There 
arc seldom if ever, ura>raic convulsions The patient may die 
almost suddenly without an increase in the symptoms, or may 
gradually sink with a failing renal function 

Diagnosis. — The occurrence of acute symptoms such as those 
detailed above after the passage of an instrument in a case of 
obstructive urinarv disease presents no difficult) in diagnosis 
If the urine becomes clear while the temperature remains high 
and swinging and the hidncj large, it is likely that a pyonephrosis 
has developed 

The diagnosis of chronic suppurative p)eloncplmtis is of high 
importance in diseases of the urethra prostate, and bladder The 
symptoms are insidious and slight and must be carefully investi 
gated The condition of the urine is. very important in diagnosis 
The tests for the renal function aro also invaluable Where 
operative treatment of the renal disease is proposed, it will be 
necessary to cathetenze the ureters and examrno the unne of 
each separately 

Prognosis.-— Many patients die during the acute attack of 
ascending pyelonephritis and of those that recover the mijorit) 
suffer from chrome p) clonephntis Should the unnary oh-' true 
tion be removed, the further progress of the disease will probably 
be arrested, but the kulne) s are permanently damaged 

Chronic asccndmg pyeloneplintis is usually slowly progressive, 
and 13 eventually fatal after *omc vears 

Treatment. 1 Acute ascending pyelonephritis — Prophj 
lactic measures include the sterilization of all urethral instruments 
and of nil basins, syringes lotions, etc , and the cleansing of the 
surgeon’s hands and of the patient They consist also in prac 
tismg the utmost gentleness in all manipulations Roughness 
means bruising and laceration and this, together with the damage 
produced by obstruction paves the way for sepsis 

Non operative treatment consists in dry cupping hot fomenta 
tions, turpentine stupes, or poultices applied to the loin to relieve 
the renal congestion A hot pack or hot vapour bath should be 
gn en to induce sweating Pdocazpme may be injected hypodermic- 
ally, but should be carefully watched It is important to get the 
bowels opened and to relieve the abdominal distension A large 
dose of castor oil or a strong saline purge should be given, but it 
is frequently returned if the patient has commenced vomiting 
Turpentine and soap-and water enemata to which 20 tmmius of 
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oil of rue are added help to bring awn} flatus and a rectal tube 
should be introduced high up m the rectum 

If the patient is able to keep fluids down large draughts of warm 
ContrcxtviHe water should he given and ina\ be combined with 
theocin sodium acetate 3 8 gr ever) four hours or theobromine 
sodiosahcj late (cburetin) 10 or 15 gr even four hours Pituitarv 
(infundibular) extract (20 per cent B \\ Co ) mat be used 
m a dose of 0 5 c c This has the adv antage of being giv cn sub 
cutaneously but its powerful effect in raistng the blood pressure 
necessitates great caution in its use I combine it with atropine 
Glucose solution should he introduced into the subcutaneous 
tissues in large quantities several jiuts being injected slowlv 
Infusion of glucose solution (2t per cent ) into a v em (median 
basilic) is the most rapid and powerful means of re establishing 
the renal secretion Two or throe pints arc infused In severe 
cases continuous intravenous mfusiou may be tried a needle being 
tied into a vein for 21 to 18 hours and about 30 drops of solution 
allowed to enter every minute Lither glucose or 4 j er cent sod 
sulphate mnj he used \\ nde recommends the latter m cases m 
which unemn is imminent Continuous intravenous infusion often 
gives excellent results in cases unable to maintain an adequate 
intake b) the mouth If the needle has been inserted into a 
vein in the hand or foot the limb must he immobilized b) means 
of a suitable splint 1 mploymg a gilt needle «o as to avoid 
corrosion infusion mav sometimes he carried on for three or four 
days before it is stopped bj throml osis 

Operatne treatment — There arc two indications for operative 
treatment 

i The relief of unnarv obstruction if present 
u The relief of congestion and drainage of the kidney 
Should the measures detailed above prove ineffectual and no 
improvement be apparent in two or three da)s or should the 
patient appear to be failing before tins operation will become 
necessarj 

If there is unrelieved unnarj obstruction this should first 
recen e attention The operation which 13 performed for the relief 
of the obstruction is not necessanlj that which would have been 
■chase® bad kjdne> cninphcation developed. The o/exatiao 
should give the freest drainage with the least amount of shock 
Suprapubic evstotom) and drainage with a large tube are the best 
means oi carrying tl is out It is a teraporarv measure Opera 
tion for the permanent cure of the obstruction can be performed 
later if the patient survives 

For relief of the renal congestion and sepsis nephrotomj should 
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be performed The kidney is freel) incised along the convex border, 
and a large rubber drain introduced into the pelvis If there is 
free Ivcmorrlnge a mattress stitch may be inserted to control it, 
the rest of the kidney wound being left open or packed with anti- 
septic gauze knottier large dram is placed outside the kidney 
before uniting the edges of the parietal wound As a result of 
this operation the temperature falls to normal and within a few 
hours the dressings are flooded with urine The temperature maj 
remain norma! and the progress to complete recov ery be uninter- 
rupted, or the temperature mn\ rise again to 100° or 101° P for 
a few days and then gradual!* fall The secretion of urine, 
however, is reestablished, and the crisis is ov er 

It is of vital importance that these operations be earned out 
with the utmost celentv The operation for obstruction and that 
for relief of the renal congestion and sepsis are done at one sitting 
Saline infusion, rectal and intravenous, should be given on the 
return from the operation There is some danger of hemorrhage 
from the kidney about the seveuth or tenth dav after operation 
Should this occur, the tube is removed and the kidne) rapidlv 
plugged with gauze I have operated m this manner with sue 
ccssful results on patients who were weakened b) over long delay, 
on others in the final unconscious stage of the disease, and on a 
patient with one hidne) , anuric for three da)s and with a tempera 
ture of 10G 9 F 

Nephrectomy is not indicated in these cases, since nephrotomy 
suffices to tide over the crisis , the shock in nephrcctom) is greater, 
the disease is not cured by it, and the second kidney, if it is not 
acute!) septic, is damaged to an unknown degree b) back pressure 
Nephrectomy maj, however, be necessary in the hemorrhagic 
type of pyelonephritis on account of the severe and continuous 
hemorrhage. 

2 Chronic ascending pyelonephritis — In the majority of 
cases chrome ascending p) elonephntis is bilateral, one kidney, 
however, being more senousl) damaged than the other The 
pv&pfyUszir of cinasw ascending pyebncphntis cnnsieis in the 
early removal of an enlarged prostate, the efficient treatment of 
stricture, the removal of calculi, and other measures directed 
against the existence of chrome obstruction and chrome sepsis 
in the lower urinary organs 

When chrome pyelonephritis has become established operative 
interference m the bladder and urethra must be undertaken with 
the utmost caution When au operation for enlarged prostate is 
proposed the bladder should be opened suprapubically and drained 
for a week or more before the prostate is xemov ed. In a case of 
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stricture, external urethrotomy with dramage of the bladder would 
be preferred to internal urethrotomy or dilatation with instruments 
Urinary antiseptics (see under Hrematogcnous Pyelonephritis, 
p 132) and diuretics should be freely administered 

If the disease is proved to be unilateral and the second kidney 
ascertained to be healthy by means of the ureteric catheter and 
tests for the renal function, the kidney may, after removal of all 
Jower urinary obstruction, be incised or removed. It is seldom, 
however, that these circumstances combine to make Burgical inter- 
vention possible 

Vaccine treatment has not given encouraging results The 
administration of renal extract has been tried in these cases and 
in chronic aseptic pyelonephritis It does not influence the cause, 
or, in the cases I have seen treated by it, modify the progress of 
the disease 
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SURGICAL INFLAMMATION OF THE KIDNEY 
AND PELVIS (Concluded 

PYELITIS 

The intimate relation between the kidney and its pelvis makes 
it impossible for severe inflammation to be wholly confined to one 
or the other At the same time there are cases where the brunt 
of the inflammation falls upon the pelvis, and the kidney is but 
slightly involved, so that clinical evidence of nephritis cannot bo 
obtained These are cases of mild subacute or chrome inflamma- 
tion, which may either follow upon an acute attack of pyelo 
nephritis or arise de now 

Etiology.— Mid adnlt life is most frequently affected in either 
sex The infection may be blood borne (lnematogenous) or it 
may ascend from the lower urinary organs by the ureter or the 
h mphatics of the ureter 

As in p> elonephritis diseases of the lower urinary organs which 
cause obstruction and inflammation are the most frequent causes 
Thus, enlarged prostate, stricture, stone in the bladder, gonorrhena 
(18 per cent —Finger), bladder growths, etc , are predisposing 
causes 

In one class of cases a calculus is present in the pelvis This 
mav be either the cause or the result of the pyelitis 

Pathology. — The mucous membrane in slight catarrhal forms 
is hyperacmic, and in more severe forms is thickened and vehetv 
and sometimes shows petechiio and superficial ulceration In old 
standing pyelitis, especially where calculi are present, the wall of 
the pelvis is thick and leathery, the mucous membrane dull and 
opaque, aometimes there are small colloid filled cysts (pyelitis 
cystica), or tiny sago gram lymph follicles ( pyelitis granulosa) 
Pyelitis, whether ascending or h somatogenous, may be unilateral 
In the later stages of ascending pyelitis the condition is usually 
bilateral 

Symptoms — In cases of non calculous pyelitis the symptoms 
are usually insignificant, i! the cases of acute py elonephritis, already 
described, arc excluded There may be a slight rise of temperature 
to 100° P at night, but the temperature is often unaffected 
147 
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Slight constant renal aching is complained of cither at the 
angle forme 1 by the last nb and the erector spmto mass of muscles 
or anteriorly a little below and internal to the tip of the 9th rib 
There maj be a little tenderness on pressure at this point but 
often this is absent The hidticj is not enlarged 

Urine — Changes m the unne form the most important signs 
of pjehtis There is pol} una most marked at night The urine 
is pale and opalescent the specific gravitv low (100S or 1010) 
It is acid and usually odourless but sometimes there is the stale 
fish smell of bacilluna 

On standing the urine deposits a flat cream} 1 n er of pus which 
moves heavil} when the glass is tilted The supernatant fluid 
is pale and cloudv and there ran} be the characteristic drift cloud 
appearance on making the unne circulate in a glass There is a 
slight cloud of albumin Microscopic all) tailed cells and over 
lapping epithelial cells are present but no tube casts Bacteria 
arc present and mav be abundant 

With the C} stoscope tbe ureteric efflux is copious frequent! v 
repeated and cloud} to a varving degree The movements at 
the ureteric orifico are vigorous The edges of the orifice ma} 
be healthy but arc frequentl} reddened and sometimes thick 
(Plate ID Pig 1 facing p 2o 2 ) A halo of congestion or mflora 
illation mav surround the onficc in an otherwise healthy bladder 
W here cystitis is present these appearances ma} be obscured 
and there ma} be nothing apart from the efflux to distinguish 
one orifice from the other when the disease is unilateral In 
slight degrees of pvehtis the urine shows only a faint hazo and a 
few flakes and the c}stoscopic changes consist in a faint blush 
around the orifice which is open and has slightl} thickened lips 
It will sometimes be found on examination of the unne of each 
kidney draw n by a uretcnc catheter that the unne of the diseased 
pelvis is alkaline while that of the healthv siue is acid The blend 
of the two urines is acid if alkaline c) stitis is not present 

In cases where py elitis is secoudat} to C} stitis the symptoms 
of the latter may obscure those due to the p} chtis In this case 
the urine mav be alkaline and stinking and ammomacnl It con 
tains pus and mucus giv ing the deposit a billowy appearance 

— Is ffwsAvffgff dtsgnusis tke fdtom.vg most 

be answered — 

1 In a case of cystitis from an} cause is pyelitis present * 

2 Where pyelitis 13 present is the kidnev involved? 

3 Is there a calculus in the renal pelvis ? 

1 Where the signs of p} elitis are obscured bv evstihs the 
diagnosis depends upon the cloudy efflux from the ureteric orifice 
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the nppenrance of the orifice, and the examination of the «rme of 
each kidner obtained by the ureteric catheter 

2 It is often ettremeh difficult to state whether the hidne} is 
m\ olvod m a slight chronic pvehtts Ihe history of a severe acute 
onset points to renal inflammation, and e o do tenderness and 
enlargement of the organ, an excessive quant it) of albumin, the 
discover) of tube casts, and proofs of an inadequate renal function 
as shown bj symptoms (see -under Chrome Pj elonephntis p 130) 
and by the dje or chemical tests 

3 There may be difficult) in the diagnosis of a pelvic calculus 
when there has been no pain or luematuna and no history of stone 
The X rays will settle the diagnosis 

Treatment. — The first indication for treatment is to remove 
any local lmtant or any cause of bach pressure or sepsis in the 
lower unnarj organs 

The rcmovd of a calculus from the renal pelvis raaj suffice 
to cure the pyelitis 

Enlarged prostate and stricture must be treated If the 
pjehtis is of long standing and there is reason to suspect that 
the hidncj is involved, it maj be necessarj to dram the bladder 
b\ suprapubic evstotomy for a fortnight or more before proceed- 
ing to the operation for radical cure of the prostatic obstruction 

The treatment of the p) cl it is conststs in the administration of 
unnary antiseptics (urotropme, hetralm helmitol nietranune, etc ) 
and diuretics (Contrexevifle, Evian, Vittel, and other alkaline 
diuretic waters) 

Vaccine treatment may be tned in chronic cases as well 13 a 
ketogeme diet (see under P) elonephntis, p 134) 

Renal lavage has also been emplo)cd, but it is not free from 
the danger of obstruction resulting from swelling of the mucous 
membrane at the outlet of the pelvis, and should be used with tho 
utmost caution, and not practised if the temperature be elevated 

My experience of this method has been favourable, but I reserve 
it for cases where medicinal and vaccine treatment hare faded 
It sbsuld only be used b$ those who ere experienced is ureters) 
catheterization 

Should these methods fait in chrome cases, and diuretics and 
urinary antiseptics fail m more severe and acute cases, the kidney 
should be exposed and opened, and the pelvis washed out and 
drained through the wound A small rubber tube may be fixed 
in the pelvis by a catgut stitch through the renal capsule, and the 
pelvis washed with silver nitrate solution daily for ten davs, when 
the wound is allowed to close The cystitis should then be treated 
b) bladder washing 
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Pyelitis or Iv* anc\ asd Childhood 
* A form of acute pyelitis which occurs in infants and children 
merits separate discussion 

Many of the cases are met with in infants under 2 j ears, but 
the disease also occurs m older children Thomson records 8 cases 
at the ages of 7|, 10, 10, 12, 14, 14 18, 20 months 

The majority are girls but cases m lioys have been recorded, 
and Morse found that 40 per cent of his 50 ca^es were boys 
Constipation is very frequently present, and there may have 
been occasional attacks of diarrbma There is frequently a history 
of soreness around the anus painful defecation, or blood in the 
motions The symptoms begin suddenly with a nsc of temperature 
and a chill or rigor, which nia} be sci ere and repeated Delirium, 
squinting, and vomiting follow, and the child is restless and dis 
tressed The temperature is high, 104° or 100° F , aud remittent 
in type There is pallor and anorexia Emaciation is slow 
The local Bymptoms may be slight and insignificant Attacks 
of screaming— due to colic — occur, and tenderness on palpation 
in the region of the kidney has been suspected m some cases 
Increased frequency of, and pain on micturition is sometimes 
observed but this svmptom raav be wanting, and occasional!} the 
unne is held for an unusual!} long time to a\oul pain on passing 
it, if there is soreness of the vulva 

The first indication that there is any urinary trouble i» often 
given by a yellowish staining of the diapers The unne is strongl} 
acid There is a little albumin (usually less tlnn 0 1 per ccut ), 
while pus is present in considerable amount Hyaline and finel} 
granular tube casts are occasionall} found Red blood corpuscles 
may be seen m the early stage Some epithelial cells from the 
kidney pelvis or quantities of squamous cells from the bladder 
are present, and bactena in large numbers, which are found to be 
the bacillus cob in the majonty of cases, but occasionally the 
Staph} lococcus or streptococcus 

Diagnosis — This depends upon the presence of pus and bactena 
m the urine Thomson looks upon pyrexia “ and extreme distress 
without an} other symptoms sufficient to produce them,” and the 
cccanrcs as <ri rsgess, is & cirAi aad&r 2 yesis, mb sr autism: css be 
excluded, as important points in diagnosis 

The condition has been mistaken for malaria, irregular t}phoid, 
and general tuberculosis 

Prognosis. — There is a tendenc} to spontaneous rccoi cry but 
the condition sometimes ends fatally The cases improae rapid!} 
under treatment The temperature falls and the symptoms subside 
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in i week or ten days The pus may remain for several weeks 
and the bacteria for longer 

Treatment. — Acidity of the unno is reduced by the admmts 
tration of alkalis, and the urine is kept neutral Citrate of potash 
is given in doses of 24 gr , or in severe cases 30 to 48 gr , per day 
m infusion of digitalis, and continued till danger of a relapse is 
past Urotropme, 5 or 10 gr daily, and salol may be given in 
addition to the alkaline treatment 

The nurse should be warned not to wipe soiled diapers against 
the urethra 

Opera ti\ e measures arc \er\ rarely necessary If the child is 
steadily losing ground under medicinal treatment, and the symp- 
toms are unilateral nephrotomj may bo performed Should tho 
infection not clear up but tend to become chrome, the possibility 
of the existence of some congenital abnormality of the urinary 
tract must be kept in mind and the case be investigated further 
by means of cystoscopy, intmenous pyelography, etc 

Pyelitis (Pyelonephritis) op Pregnancy 
V hen pyelonephritis is already present tho effect of pregnancy 
is to aggravate the disease Pyelonephritis not infrequently 
develops during the early months of pregnancy , and the pregnancy 
is the predisposing cause of tho disease 

Pathology. — The bacteriology is similar to that of other 
renal infections Albeck found the bacillus coll in 131 out of 
159 cases 

The right kidney is almost nlwa\3 attacked (63 in 70 cases — 
Legueu), and the condition is unilateral The disease most fre 
quently appears about the fourth month of pregnancy’ 

The frequency with which urinary infections occur during 
pregnancy hn3 long suggested that urinary stasis is a factor in its 
production Intrai enous py elography has now provided an easy 
means of studying tho upper urinary tract in pregnant women, and 
Baird has shown that during pregnancy the ureters show a definite 
and variable degree of atony long before the enlarged uterus could 
have mechanically produced pressure symptoms During the 
second half of pregnancy, when mechanical obstruction may also 
exist, the ureters may even reach the size of the little finger and tho 
renal pelvis and calyces* show signs of definite dilatation It is 
not surprising therefore, that urinary infection is a common com 
plication of pregnancy and that when it occurs, it may prove very 
intractable to treatment 

IN hen an instrument has been passed, the infection is usually 
looked upon as ascending In other cases when no infection of 
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the lower unnary tract has occurred, it is considered to be a 
htomatogonous infection 

Symptoms. — Bar describes a latent presuppuratn c stage during 
nhicli there is bacilluna with continuous fe\er, but Legucu found 
a sudden onset in 12 out of 70 cases There are a rigor and rise of 
temperature together with se\ ere unilateral renal pam in paroxysms 
and frequent painful micturition The vesical irritation ma) be the 
first and most distressing By mptora The unne contains pus and 
bactena The quantity of pus is not a gauge of the se\ erity of 
the infection, and Legueu states that the urine may be almost 
clear c\en with gra\e symptoms The general condition usually 
remains good, although the temperature is high and swinging 
In a few cases the disease is bilateral and there is rapid emaciation, 
with drowsiness burning thirst, dry tongue, and other signs of 
uremia In the later stages of pregnane) , palpation of the abdomen 
is difficult owing to the large \oIume of the uterus There is some 
rigidity on one side, and the kidney is tender, it may be felt 
slightly enlarged 

Diagnosis. — The diagnosis depends upon the examination of 
the unne and the situation of pain and tenderness A mistaken 
diagnosis of appendicitis has been made 

Course and prognosis. Effect on the pregnancy and 
puerperlum — Of 52 untreated cases, premature labour occurred 
in 13 (25 per cent) (Legueu) When the acute attack occurs 
early in the pregnancy and there is an intenal of normal tem- 
perature before parturition takes place, the puerpenum is usually 
apyretic If ho\\e\cr the acute attack is late in the pregnancy 
there is usual!} feicr during the puerpenum, but puerperal infec- 
tion does not occur 

Effect on the child — If the pregnancy be interrupted the 
child is usually ill nourished, and dies in one-third of cases (Legucu) 
If the attack occur late, and the pregnancy go on to full term, the 
child is usual 1} healthy and well nourished 

Effect on the kidney. — After parturition the p) elonephntis 
may subside and the unne clear and become stenle, but more 
frequently bacilluna and some degree of py elonephntis persist and 
exacerbations occur during succeeding pregnancies 

Tr ea*m£.«iU— Pmyfo/axxx const&ta. in. careful asepsis, ul catheter- 
ization and in the treatment of constipation dunng pregnane) If 
bacilluna exists or there is chronic pj elonephntis, this should be 
energetically treated, and the patient named of the danger of 
becoming pregnant The production of abortion or the induction 
of premature labour is seldom necessary', but it may be called for 
in a severe case Urinary antiseptics and vaccine treatment should 
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bp given, anil m the great imjont) of cases these vield satia 
factor* results (See Pcelonephntis, p 132 ) 

Opcraliie treatment — This is ven rarel> necc3sar\ Nephrotomv 
has given good results, and is specially indicated when the pj. elo 
nephritis is unilateral In se* ere bihtenl pyelonephritis premature 
labour should be induced Nephrectomy is a moro sev ere operation 
It may be necessary m unilateral pvelonephntis, and does not 
affect tho course of the pregnancy in most cases 

Cova collected 21 cases of nephrectomj and found that the 
pregnane} went on to term in 15 and was 5 times interrupted 
spontaneously and once artificial!** The mortalitv is 9 5 per cent 
According to this observer nephrcctomv is well borne in the early 
months of pregnnncj , but less so after the fifth month 
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PYONEPHROSIS 

Pyonephrosis is distension of the hidne} and its pelvis with 
pus or purulent urine In the description of pyelonephritis it was 
pointed out that obstruction »n the lower urinary organs was a 
Iw^uMud- X wJxir, jmwJ ihst -same iUbtabm nf the renal 

pelvis was almost constant in these cases The degree of dilatation 
is, however, ven slight, and the destruction of renal tissue by 
mtrapehuc pressure is minimal In p\ onephrosis the kidney tissue 
is destroyed bv mtrapelvjc pressure, and the presence of sep«is 
maj be accidental 

There are two distinct forms of pyonephrosis 

1 P} onephrosis secondary to uronephrosis (hydronephrosis), 

or uro pyonephrosis 

2 Pj onephrosis developing from acute pj elonephritis 
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Etiology — The etiologj of uro pyonephrosis is that of uro 
nephrosis The condition is unilateral and occurs more often on 
the right side, it is more common in women and it is m most 
cases related to movable kidney stone or pregnane) The actual 
obstruction is usuallj situated high up in the ureter and ts due 
to a stone or to stricture or duplication of the ureter Ihe super 
added infection may bo ascending from recent c)stitis or it ma) 
he Ircmatogcnous 

Pvonephrosis developing in acute p) elonephntis occurs especi 
ally in cases of old standing disease of the loner unnar) organs 
such as enlarged prostate stricture and growths of the bladder 
and prostate and is therefore more frequent m men The infec 
tion is almost invariably ascending There is frcquentl) bilateral 
disease but the second kidney is not necessarily p)onephrotic 
The obstruction which gives tisc to the dilatation of the kidney 
is at anv part of the ureter and is due either to stricture or to 
swelling of the mucous membrane consequent upon the septic 
inflammation The bactcna are those of other renal suppurations 
Anaerobic bacteria arc sometimes found 

A pvonephrosis is open when the obstruction is incomplete 
and pus escapes and closed when the block is complete 

Pathology — The dilated kidney forms a globular or elongated 
mass It frcquentl v reaches the sizo of a cluld s head and fills the 
flank and one side of the abdomen 

The pelvis may be greatl) dilated and form a large globular 
swelling which is capped b) a ehghtl) enlarged kidnev This 
form is said to occur especiall) where the p) onephrosis is secondirj 
to uronephrosis The kidney may be greatly distended, form 
ing the pouch while the pelvis is small and hidden The surface 
shows round id grey or dark bosses corresponding to saccules in 
tl e pouch and separated b) grooves corresponding to septa between 
these The kidney is firmlj adherent to its surroundings and is 
frequently hidden b) a tlucl fibre fattv layer There is a single 
large cavity in the centre formed by the dilated polv is or the greatl) 
distended «inus of the organ an l with this numerous pouches com 
mumcate These pouches arc separated bv firm fibrous septa of 
varying thickness and frcquentl) communicate with each other 
Sometimes the communication of o pouch with the mam cavit) is 
very small and occasional!) a pouch may become complete!) shut 
oil from the central cavity In the walls of the secondary pouches 
there mav bo small abscess cavities 

The lining membrane of the primary and secondary pouches is 
smooth and tough and is occasional!! covered with a rough greyish 
false membrane which ma) be gritty with calcareous deposit 
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The distension of the kidne\ is brought about b\ pressure upon 
the pyramids which become flattened and then pouched while 
the columns of Bertmi form the fibrous septa These septa may 
become thinned out so that one pouch communicates with another 
Microscopical examination of the wall of the sac shows remains of 
the renal parenchyma The glomeruli are fibrous and the tubules 
undergoing atrophy There is widespread fibrosis and scattered 
through this are patches and areas of recent leucocytic mfiltra 
tion Albarran has described areas of compensator) hypertrophy 
Partial p; onephrosis mi} occur and is due to the blocking of 
one section of a dichotomous renal pelus V small portion or 
one pole of the kidney may be concerted into i pyonephrosis by 
the blockage of one or se\cral calyces with a stoi e The content 
of a pure pyonephrosis is pus and this is sometimes thick and 
almost cheesy Traces of urea may be found but are occasionally 
absent In a uro py onephrosis the contents are urme with a 
varying admixture of pus 

Calculi may bo present m the sac and may be primary and 
cause the obstruction or secondarv \\ hen the pyonephrosis is 
secondary to disease of the lower urinary organs the ureter is large 
elongated tortuous greatly dilated and pouched and usually 
adherent to the surrounding cellular tissue the wall is tl ich and 
tough and there are folds and strictures which may be so narrow 
as to admit only a fine probe When the pyonephrosis follows 
a uronephrosis or a descending infection only the part of the 
ureter abovo tbc site of obstruction is damaged The ureter is 
inserted into the dilated pelvis at a point high abo\e the lowest 
part of that receptacle and may bo adherent to the surface of 
the sac 

The functional power of the renal tissue of a pyonepkrotic 
kidney may have been entirely destroi ed and only pus is discharged 
on nephrotomy Usually howe\ cr a certain quantity of urea 
(Albarran states 2 to 4 gr per litre) is found in the fluid discharged 
by the fistula and most py onephrotic kidney s have some amount 
of functional power 

The second kidney — W hen the pyonephrosis is due to old 
standing disease of the lower urinary organs both kidneys are 
usually affected although in different degrees Gosset has shown 
that the lesion is occasionallv unilateral in these cases When 
bilateral disease is present the second kidney usually suffers from 
chrome pyelonephritis and there is seldom any marked de\ elop 
ment of compensatory hypertrophy 

In uro p% onephrosis the second kidney is usually healthy and 
shows compensatory hypertrophy 
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Symptoms — ■'When the pyonephrosis is secondary to lower 
urinary disease the symptoms of cystitis orobstniction may obscure 
those of the renal complication LsuaJly how e\ er there are sy mp- 
toms of ascending py elonephntis It mat be difficult or impossible 
to say when obstruction comcrts the pyelonephritis into pyo 
nephrosis When the condition settles down into a less acute 
state the diagnosis is more readily made 

The advent of suppuration in a case of hydronephrosis is 
heralded by a rigor nse of temperature and other signs of 
infection 

The symptoms of py onephrosis are pun and tenderness of the 
1 ldnei tumour and pyuna 

Pain — At the outset pain is usually pronounced It is con 
stant heavy and bonng and is occasionally severe W hen the 
py onephrosis is more fully dea eloped pain may he absent and 
may occur only when the outlet of the pyonephrosis becomes 
blocked and the kidney fills up with pus It may then be sea ere 
and radiate down the ureter causing renal colic The thigh is 
often flexed to relax the psoas mu«cle 

Tenderness ou palpation is pronounced at first, hut later it may 
be absent and only appear during a crisis of retention W hen 
present the abdominal muscles ure contracted Guyon found 
tenderness absent in 17 out of 2G cases 

Tumour — The tumour has the characteristics of a renal 
tumour It projects below the costal margin but as Albarran 
points out it is more likely than is a by droncphrosis to form adhe- 
sions and remain bound down and concealed beneath the ribs 
It forms a large smooth regular non fluctuating firm tumour 
from which ballottcment can be obtained During an attack of 
retention it becomes tense larger and tender 

The ureter may occasionally be felt as it crosses the brun o! 
the pelvis and it may be detected as a thickened hand m the 
lateral fornix of the yagina m the female or in the rectum m 
the male 

Pyuria — This is the cardinal symptom of pyonephrosis The 
pus forms a thick liea\y deposit and the supernatant unne remains 
cloudy The pyuna is abundant and is subject to slight \ ana t ions 
m quantity from day to day and to intermissions lasting a few 
days These \anations are dependent upon the ease with which 
the pus escapes from the pyonephrosis 

There are recurrent attacks of complete retention of pus dunng 
which the unne becomes clear the tumour increases w size and 
becomes painful tender and more tense, and the temperature 
rises Iho attack last3 two or three days and then the 
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temperature fills sudden!}, the symptoms subside and a large 
quantity of pus appears m the urine 

Ev en in the crises of acute retention the urine maj still con 
tim pus demed either from the bladder or from i diseased second 
kidncj 

Cystoscopy. — If the infection has been ascending there will bo 
chronic cystitis and evidence of urethral obstruction or of bladder 
growth The orifice of the ureter mnv be lost among the trabecula? 
and pouches of the bladder It nm be discovered on a thick ndge 
and show nothing abnormal even when the ureter and renal pelvis 
arc wideh dilated and their walls great!) tl ichened (Edema and 
thickening of the lips wall denote inflammation of the ureter 
The orifice is occasionalh found open round and immobile 
and surrounded bv a rigid thick cued margin or with a thick 
tedematous sometimes ulcerated edge 

In a closed pyonephrosis there is no efflux but there ma) be 
an occasional feeble gapmg movement at the orifice In an open 
pj onephrosis the efflux \anes according to the contents of the 
pj onephrosis It mi} consist of thick worm like masses of semi 
solid pus slowly expressed from the ureter or there maj be a 
copious intermittent stream of water) pus or of purulent urine A 
forcible jet rapidly repeated denotes that the ureter his retained 
its muscular power while a slow continuous stream or a lazy 
welling of fluid at long intervals shows that the ureter is dilated 
and atornc 

Catheterization of the ureters will determine whether an 
obstruction exists and at what level and also give information in 
regard to the presence health and function of a second kidnej 
Course and prognosis — In rare eases the pj onephrosis 
diminishes m size It is compressed and invaded b> the pen 
nephritic inflammatory tissue from between the cal) cos and from 
the surface and gradually shrinks being eventually replaced bv a 
fibro fatty mass The ureter becomes obliterated and atrophies 
More frequent!) there is pennepbntic suppuration and this burrows 
J a various directions {see Perinephric Abscess p 116} and maj 
rupture into the lung stomach or peritoneum or on the surface 
The patient e\ entuall) dies of exhaustion from long continued 
suppuration 

Diagnosis — If the p) onephrosis is closed the diagnosis will 
depend upon the history of p\ aria the presence of c> stitis symp 
toms of septic absorption and the presence of a renal tumour 
Occasionally cases may be met with in which there has never been 
renal pam or other urmarv symptom 

V hen there is pyuna alone the characters of the pyuria and 
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cjstoscopj will lead to a d agnos s When cjstitis is superaddcd 
the large quantity of pus in the unne will suffice to distinguish the 
renal disease T\ hen the pus reaches one fifth to one sixth of the 
whole unne it must come from tl e kidney 

In two other conditions there may he verj large quantities of 
pus m the urine at intervals naraety , (1) a suppurating diverticulum 
of the bladder and (2) a purulent collection communicating with a 
ureter The use of the c>stoscope and if necessary the ureteric 
catheter will distinguish a diverticulum of the bladder The 
second condition is onty diagnosed on operation unless some point 
in the history of the case reveals its nature 

The differential diagnosis must be made from — 

(1) Pyelonephritis without retention The large quantity of 

pus points to pvonephro'is and catheterization of the 
ureter will show no obstruction 

(2) Tuberculous p) onephrosis. The presence of tubercle 

bacilli in the urine and of tuberculous lesions elsewhere 
in the genital system and the general tests for the 
presence of tubercle in the body, will distinguish tl s 
from pyonephrosis In such cases there is usuallv a 
thick tuberculous ureter which will be diagnosed by 
abdominal vaginal or rectal palpation and with the 
cystoscope 

Tl c functional value of the pyonephrotic kidney and the pre- 
sence of disease in the second kidnej and the functional power of 
this organ are estimated by catheterization of the ureters The 
urine of each kidney is examined the quantitv, naked eye and 
microscopic characters the presence of albumin and the quantity 
of urea being noted 

\n \ ray examination for stone should he made of the whole 
urinary tract including the bladder lower ureters and second 
kidnej Intravenous pyclograjhj may also supply useful m 
formation 

Treatment. — The following methods of treatment will be dis 
cussed — 

1 Drainage bv ureteral catheter 

2 Plastic operations 

3 "Nephrotomv 

1 Partial nephrectomy 

0 ISephrcctomv 

1 Drainage by ureteral catheter — Pawlik and Albarran 
have advocated tins method in selected cases The ureter is 
cathetenzed duly or le^s often according to whether a reaction 
occurs The pelvis is washed at the 'ame time _The catheter 
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may bo progressively increased m size until No 13 Tr is 
reached Albarran has left the ureteral catheter m place for 
several weeks, changing it when it became blocked He uses 
bone acid, silver nitrate (1 in 1,000) and permanganate of potash 
(l in i 000 to 1 m 500) for washing the kidney Pawhk rccom 
mends massage of the kidney and the application of a firm bandage 
afterwards He claims a cure in a pjoncphrosis of 150 grni , and 
Albarran another m one of 60 grm 

Honj circumstances combine to limit the application of this 
method — an intolerant bladder, febrile reaction strictures of the 
ureter, subdivision of the pyonephrotic pouch the presence of 
calculi, thick caseous contents etc — and there can be very few 
cases where it will possess an advantage over an open operation 

2 Plastic operations — In cases of uro-p) ouepkrosis plastic 
operations have been undertaken with the object of re-establishing 
the outlet by the ureter These operations will be discussed under 
Uronephrosis (p 190) It is nccessar} to ascertain first the nature 
of the obstruction and the functional power of the 1 ldnev and 
in order to do this a preliminary nephrotomy is necessary Usuall} 
the functional power is bo far destrojed that it is not north 
while doing such an operation, and the choice will he between 
nephrotomv and nephrectomy 

3 Nephrotomy —This may consist onlv m incision of the 
kidney, or on attempt may be made to re-establish the lumen of 
the ureter 

The pyonephrotic sac is opened by an oblique lumbar incision 
The contents are evacuated and septa between saccules arc broken 
down Careful search is made for interstitial abscesses the mam 
cavity, the upper portion of the ureter and the subsidiary cavities 
are carefull) examined for stone and the pcrmcphritic tissue 
around the kidney, and especially at the upper and lower poles, 
should be explored for possible extrarena! collections of pus 
Guyon recommends that the edges of the sac should be stitched 
to the skin in order to avoid permephntic suppuration This is 
not necessary if free drainage be established by large rubber tubes 
placed both inside and outside the kidnev 

Tlus operation is rapid causes no shock and preserves the 
remains of the secreting tissue It may therefore be performed 
m the very worst cases where the patient is weak from severe or 
prolonged suppuration and in cases where it is impo < *sibIe to esti 
mate the value of the second kidnev or where this organ is known 
to be the seat of advanced disease The mortality of the operation 
is from 17 (Kuster) to 23 3 per cent (Tuffier) 

After the operation an improvement in the work performed 
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by the second kidney is usuallv observed and 13 due to the relief 
from the depressant reno-renal reflex and also to the removal of 
toxms which wore bein^ absorbed from the pvonephrosts and 
excreted by the second kidney Tho general health for similar 
reasons greatly improves In 27 per cent (Ivuster) of cases the 
wound closes the sac shrinks and the patient is cured 

In a certain number of cases septictemia persists and the noth 
of the second kidney is still poorly performed This is due to 
continued suppuration m the thick fibrous walled cavity to un 
opened pouches to abscesses m the wills and partitions to stones 
being left in the sac (10 per cent of cases) or to the persistence 
of the ureteric block and ureteritis A fistula remains in from 
45 0 per cent (calculous pyonephrosis 312 per cent non calculous 
67 1 per cent — Tuffier) to 66 jer cent (Kustcr) 

\nnous means base been adoptel to obviate this or to cure 
the fistula u 1 cn it has persisted At the nephrotomy Haze intro 
duced a bougie along the ureter an 1 Doy en used a metal sound 
to dilate the ureter Tlero is difliculty, howc\er in finding the 
opening of the ureter in a large multilocular sac and A1 barren 
has used the following method Before the nephrotomy he parses 
a catheter up the ureter by means of the cystoscope At the 
operation this is easily found and to the end of it is attached a 
catheter of Jho 10 Tr size By withdrawing the first catheter the 
ho 10 catheter is drawn down to the bladder This second catheter 
is fixed to the skin of the loin with a thread and the nephrotomy 
is finished m the manner described The ureteric catheter is left 
in place for four or five days and then changed A light pliable 
stilette is passed along the catheter and a metal conductor screwed 
on the end of it The catheter is now withdrawn and replaced by 
another which is threaded over the guide The ureteral drainage 
is continued for a month By this means the number of cases 
of fistula has decreased 

A fistula may be cured bv excision of its fibrous wall the 
opening up of the sac removal of calculi and the establishment 
of freo drainage Should these measures fail the patient has the 
choice of retaining the fistula or having the kidney remov ed The 
presence of a renal fistula docs not of itself necessarily shorten 
life W atson has described a bilateral renal fistula persisting for 
thirteen years and Legueu has seen women become pregnant and 
parturition proceed naturally when such fstul© were present 
\\atson fits a tube and metal reservoir to collect the urine dis 
charged A small celluloid box the shape of a Btraw hat may 
be used for this purpose It is held in position by a rubber waist 
band and drams into a receptacle (Tig 23 p 168 ) 
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Secondary nephrectomy is indicated when septicemia persists, 
when it is believed, from the inadequate secretion of tbe diseased 
kidney and the absence of disease in the second hidnev, that a 
depressed renal function in the latter will imprme after nephrec 
tomy, and when the patient is gradually losing ground from 
prolonged suppuration 

The mortality of secondan nephrectomy is only 5 0 per cent 
(2 m 23 operations 8 calculous ami 17 non calculous — Tuffier) If 
this is added to the mortahtv of nephrotomy (23 3 per cent ) the 
total mortality of nephrotomy followed 1>\ nephrectomy at a later 
date is 29 2 per cent 

Nephrectomy —This operation may be either partial or 
total Partial nephrectomy is onH possille w hen there is a partial 
pyonephrosis with a separate pelvis This condition is rare 

Nephrectomy is performed by the lumbar route The abdominal 
route has been abandoned owing to its high mortality (57 per 
cent — Kuater) 

Subcapsuhr nephrectomy should be performed (see p 312) 
The kidney will usually shell out of the great perinephritic fibre 
fatty ma«s with corapanti\e case whereas the removal of the thick 
fibro fatty capsule with the kidney is fraught with extreme difficulty 
and some danger It may be necessary to puncture a \er\ large 
pyonephrosis with a trocar and cannula and to remo\c a large part 
of its contents so as to deal with the pedicle more easily The 
wound should he protected with pads and the patient turned 
almost on his back while the purulent fluid is being withdrawn 
through a rubber tube attached to the cannula The ureter 
should be dissected out separately and as much of it remov ed 
as possible The mortality of this operation is 17 per cent 
{ Kust er) 

Death mav take place from shock in patients exhausted by 
severe or prolonged suppuration but the principal danger is in 
adequacy of the second kidney from disease (-10 per cent — Legueu) 
Aephrectomx should not therefore be undertaken until the con 
ditton. of the second, kidney has been ascertained by cathetenra 
tion of the ureters and the use of the phlondzin mdigo canume, 
or me thy lene blue test B\ this means only those cases are sub 
nutted to nephrectomy in which there is a functionally adequate 
second kidney, and the mortalitv is thereby greatly reduced In 
the remaining cases nephrotomy is performed and at a later date 
improvement m the condition of the second kidneys may render 
nephrectomy practicable 

As to the time when operation should be performed in a 
case of pyonephrosis Bazy , Pousson and Horns have urged the 
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importance of early nephrotom) in all cases with the view to 
preventing irreparable damage to the hidne) 
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ABSCESS OF THE KIDNEY 
Under this term will be described a rare condition m which 
there is circumscribed suppuration in the renal parenchyma form 
ing a soh tar) abscess of considerable size Train this categon are 
excluded an abscess formed in a cnlvx plugged bv a stone or 
other obstruction ( partial pyonephrosis) nnd scattered points of 
suppuration in the kidney substance ( suppurahte nephritis) 

Etiology and pathology. — \ccordmg to Morns a renal ab«eess 
may be formed bv (a) the fusing together of a number of miliary 
abscesses or (6) the plugging of a large arter) with a septic embolus 
The infection rnaj be haematogenoits in cases of ulcerative endo- 
carditis or pv a.mia or it ma> be ascending from the lower unnarj 
tract Injur) b) wounds or contusions and lacerations and cal- 
culus of the kidney are other causes The abscess may rupture 
into the renal pelvis and the pus be discharged from the 
ureter or on the surface of the kidne) nnd form a pennephntic 
abscess 

Symptoms —The abscess mav give nse to acute or chronic 
symptoms In acute cases the temperature rises after a rigor, 
and there are sev ere renal pain abdominal rigidity, and tenderness 
The kidney is not sufficient); enlarged to form a tumour, and, 
unless the abscess is secondar) to infection of the unnarv tract 
or bursts into the renal pelvis there is no pus m the unne 

Moma states that liarmatuna often precedes the formation of 
abscess and, when it dors partial suppression of urine mav be 
expected 

Symptoms maj be entire!) absent m chronic abscess of the 
kidney, or the) mav resemble those of stone 

Treatment. — The abscess will not infrequenti) be found during 
an exploratory operation but if a diagnosis has been made the 
kidney should be exposed without delav The abscess should be 
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freely incised, and the kidney carefully searched for other col 
lections of pu3 and for calculi Morris has excised portions of the 
kidney m such cases If the kidney is extensively destroy cd it 
must be removed, but nephrectomy should be reserved for cases 
where the destruction of renal tissue is widespread 

CARBUNCLE OF THE KIDNEY 
The condition has been termed carbuncle of the kidney on 
account of its close resemblance to carbuncle seen in other parts 
of the bodj It develops secondary to a suppurative focus else 
where, usual!} m the form of a furuncle or carbuncle the organisms 
being carried to the hidne} in the blood stream A study by Brady 
of the literature of 88 reported cases of carbuncle of the kidney, 
showed that the lesion occurs most frequently between the ages 
of 20 and 40 years Tifty four carbuncles were reported in men, 
21 m women, and in 13 cases the sex was not recorded In 73 out 
of 88 cases, a primary focus from which organisms could be carried 
to the kidney was discovered The usual time between the onset 
of the primary focus and the development of symptoms of carbuncle 
was one month, although there were a few instances in which as 
long as seven months elapsed between the two occurrences The 
symptoms develop as a rule somewhat gradually in the form of 
pyrexia, lassitude, and headache Urinary symptoms may be 
absent, but usually there are dull pains on the affected side tender 
ness in the loin ind increased muscular resistance The kidnev is 
sometimes to be palpated and its swollen and tender character 
made out In the majority of cases the carbuncle is situated m 
the upper pole of the kidney Perinephric abscess frequently 
complicates the renal condition, and m many cases there is 
difficulty in differentiating the case from one of suppurative 
nephritis [see p 117) In carbuncle how ever py um is seldom m 
evidence, although staphylococci have been found in the urine from 
the affected kidney in a few instances Radiography may show an 
irregular outline of the kidney Pyelography will sometimes show 
that the alteration m the outline of the pelvis resembles that found 
in a case of renal growth rather than of suppurative nephritis 
As far as therapy of renal carbuncle is concerned, the latest 
publications show a tendency to a greater degree of conserv atism 
While from tune to time recovery can be secured by nephrectomy , 
the possibility of involvement of the second kidney must always be 
kept in mind so that resection, incision curettage, and drainage 
should always be employed when possible If the condition of the 
patient does not improve with drainage, secondary nephrectomy 
can alw ays be carried out 
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Results — In 3J out of 83 reported coam of carbuncle primarj ncphrec 
tomj u ns carried out w ith 3 deatl s (7 7 per ceut ) In 4 j cases, con« r\ ati\ e 
procedures were carried out with 5 deaths (11 per cent ) tour of tl c five 
patients who d ed were treated Iv incision and drainage of the earbuncle, 
and tie fifth ha enucleation of the carbuncle and later hj nephrectomy 
Brad) s conclusion after reaiemm, these 88 costs is that no definite rules 
can he drawn for tie precise operation indicated lit. is Inclined to /as our 
some such conservative j roreduro as suasion nn l drainage 

REWL AND PERIREK\L PISTULiE 
Fistuli winch open on the lumbar region ninj take ongin in 
the kidnev or ureter or the} mn) he unconnected with the unnar) 



Fig 25 — Diagram of area of permcpliritic suppuration 
following empjema 

tract In n small number of coses fist uho connected with the ktdne) 
appear spontaneous!! or follow an injurj The great majority of 
renal and pen renal fistula? follow upon an operation 

1 Perirenal Pistul-t unconnected with the Urinari Groans 
Pennephnc abscess tf untreated ruptures on the slin hating 
reached the surface by the tnangle of Petit , or it may be incised 
and a postoperatia e fistula persist 

The ongin of pennephnc abscess, w hen the kidncj is not diseased 
has been discussed (p 117) 

The subsequent fistula maj be single aud open in the lumbar 
region or there ma) be several openings which are often connected 
by subcutaneous tracks A large inflammatorj mass maj surround 
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or displace the kidney (Fig 25) There is frequently a permephntic 
cavity. Beyond this the sinus may lead by a tortuous track through 
the diaphragm into the pleural cavity, into the iliac fossa, or elsc- 
u here, according to the origin of the abscess The quantity of pus 
which escapes vanes at different times m the same individual 
From time to time retention of pus ma\ cause an attack of pain 
and fever, relieved b) the discharge of a large amount of pus from 
the fistula 

Diagnosis.— The original scat of suppuration may be shown by 
the history of the case or by tlie presence of scars (Fig 26 ) Much 
information can be obtained bj the injection into the sinus of an 
emulsion of bismuth and then taking a radiogram Examination 



Fig. 26 — Diagram of area of pcnneplmtic suppuration 
m case of dermoid of kidne}. 

Note the fi.tufooi creefc pasiinf beneeth the i!i»e 

of the onne, cystoscopv, and catheterization of the ureter on. the 
fistulous side demonstrate that there is no unnarj infection, and 
that the ureter on this side is patent and the kidney active 
Treatment.— The treatment is surgical, and iuaj require 
extensive operations, such as the exploration of the pennephritic 
tissue, the search lor a retrocecal appendix, or the obliteration of 
a cavity m the pleura by resection of ribs Before resorting to 
operation, the effect of injections of bismuth paste (vaseline 20, 
paraffin 10, lanolin 10, subnitrate of bismuth 10) may be tried 
The injections are made twice a week with a glass syringe 
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2 SrONTANEOLS Re\VL t I3TCTL.F 
In tins category are placed a small group of fistulas which do 
not follow operation on the kidney 

Wounds of the kidney cause a urinary fistula only when the 
renal pelvis or calyces are injured A fistula persists for some 
months and sometimes for yeara, but is rarely permanent (sec under 
Wounds of the Kulnev, p 110) An untreated pyonephrosis 
ruptures into the pen nephritic tissue, and the pus either finds its 
way to the surface of the body or opens into the pleural cavity, a 
bronchus, the stomach duodenum or elsewhere, giving nsc to a 
reno cutaneous reno pulmonary , reno intestinal, or reno gastnc 
fistula 


The discharge is purulent or uro-pumlcnt There may be con 
siderablc difficulty in diagnosis To s\ mptoms of pyonephrosis 
there are superndded those of rupture of a 
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lion of calculi 
discharged from 
spontaneous fis 
tula of kidney 


large abscess into a bronchus or elsewhere 
The opening of the fistula is usually small, 
so that the escape of pus into the bronchus 
or elsewhere is intermittent In the intervals 
there is retention of pus in the kidney or around 
it causing fever and recurrent ngors 

A small number of cases have been rc 
torded m which calculi have been discharged 
from a spontaneous renal fistula Fig 27 
shows a number of small calculi discharged 
from a sjiontaneous sinus in a man aged 78 
A small abscess formed on the right side, 1| jn 
below the iliac crest and the same distance 


external to the posterior superior iliac spine, this was incised, 
and the sinus persisted and discharged small calculi The radio- 
gram (Plate 21 Tig 3 facing p 282) shows a large calculous mass m 
the right kidnev with a number of small shadows of calculi lying in 
the sinus There was a history of Iitholnpavv ten years previou.sl\ , 
and of bladder sy mptoms but no renal sv mptoms, and the general 
health was unimpaired 


3 Fostopejutjv e Renal Fjstull 
These fistuLo are cutaueous and open in the lumbar region, 
generally at the posterior end of the operation scar There is 
commonly a single fistula, occasionally two or more exist, and 
communicate by subcutaneous tracks The latter arc most fre- 
quently found in tuberculous disease 

The orifice of the fistula is often retracted and hidden in folds 
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of elan. If placed far back in the Iamb ir region it 13 more likely 
to be on the level of the surface It is narrow and the edges are 
smooth In tuberculous disease and m some septic cases there 
ma\ be granulations sprouting from the fistula, and tags of scar 
tissue around it The discharge may be urine, urmc mixed with 
pu 3 , or pus 

The track of the fistula is narrow, and it usually passes in a 
straight course down to the kidney The walls consist of thick, 
dense fibrous tissue 

The state of the kidney and ureter \anes according to the 
disease for which the operation was performed 

The factors which cause a temporary fistula to persist or 
become permanent ore vanous 

The fistula mnv give exit to pus or urine which would accumu 
late under tension if it closed Disease such as tuberculosis may 
spread afong the track, or concretions form in the fumen and 
prevent healing The nail of the fistula may become so thick, 
hard, and callous, from prolonged use of drainage tubes or from 
continued discharge of unne and pus that spontaneous healing 
is impossible 

\fter nephrolithotomy there is seldom a fistula unless urinary 
obstruction is present, or unless there are infected calculi remaining 
in the kidnev 

Pyelotomy for stone has been followed by a fistula but this 
is rare, unless some collateral condition such as ureteritis or narrow 
ing of the ureter, exists or unless the drainage by rubber tubes or 
other means is nnduly prolonged 

Ncphrotomv in hydronephrosis where the obstruction has not 
been removed is followed b\ % fistula which discharges waters unne 
In pyonephrosis a uropurulent fistula persists which is chiefly due 
to the ureteral obstruction, but partly also to the thick fibrous 
walls being too ngid to colhpsc 

After nephrectomy a fistula may persist and may be due to 
necrotic portions of the kidney or renal pdus forming part of 
the stump of the pedicle, to an infected ligature of thick silk on 
the pedicle, to infection of the wound from a septic ureter, or to 
tuberculous infection of the wound In these conditions a purulent 
discharge issues from the fistula 

After nephreetomv considerable quantities of urine may bo 
discharged from the wound, derived from fragments of kidney 
tissue remaining on the stump of the pedicle These portions of 
kidney tissue ho on the distal side of the ligature and are appar 
ently cut off from their blood supply In a few day s they necrose 
and the secretion of tinnc c eases A permanent fistula discharging 
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unite maj be caused bj a patent dilated ureter allowing the urrno 
of the remaining kidnej to ascend from the bladder 

finally , there are permanent unnarj fistula: made by nephros 
tomj to effect drainage in a ureter blocked bj irremediable disease 
Diagnosis.— In many cases the cause of the fistula and the 
condition of the kidney are well known, but in others it is uncer- 
tain whether the copious purulent secretion contains urine 

The discharge should be examined for urea, which can be 
detected if even a small quantity of urine is present After an 
intramuscular injection of inethjlcnc blue, a unnary discharge 
will be tinged with blue 

By catheterization of the ureters or separation of the urines 



Tig 28 — Watson's apparatus for collecting untie m 
permanent renal fistula 

m the bladder it is found either that the fistula drams away all 
the urme secreted by the kidnej, or that it drains awaj only a 
part of it, the remaining urine, usually a small quantity , passing 
down the ureter 

Gatt iAbtxtzaAvsv. <j£ ttot wsete? v.\ vAa u.dl alaa vriwrm 

tion in regard to the presence of stnctnre 

Treatment. — In some cases nephrostomj has been performed 
with the view of producing a permanent fistula In such cases 
the treatment consists in devising an apparatus which will dram 
away the discharge A modification of Irving s suprapubic drainage 
apparatus is the best for this purpose (Fig 28 ) 
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In purulent non unnarv fistula? it will be sufficient to dissect 
out the fistulous track and expose the I ldney bv a free incision 
opening up pockets anti tracks and providing free drainage In 
jection of a bismuth paste as in non urinary penrenal fistula* may 
be tried (p 165) 

Before undertaking radical treatment in unnarr fistula? it is 
necessary to know (f) if the ureter is patent and (2) the functional 
power of the fistulous kidnev and of the second kidnev Tins 
information is obtained bv catheterization of the ureter bj exami- 
nation of the discharge from the fistula and that from the ureter of 
the fistulous kidnev, and of the urine from the ureter of the second 
kidney, and by using the tests for the renal function 

If the ureter is found to be patent, Albarran recommends 
drainage b) a catheter cn demeure lit the ureter In order to get 
a large catheter into the ureter he introduces b\ means of the 
cjstoscope a long stilettc (70 cm) which is flexible for the first 
6 cm Over this stiletto a catheter with a terminal eye is passed 
and ascends the ureter to the renal pelvis The catheter is held 
in place and the stdette removed , the catheter is left in the ureter 
for four or five davs and then changed after passing the stdette 
as a guide Eventual!} a ho 13 Fr catheter may thus be passed 
The renal pel ns is washed dailv with silver nitrate solution (1 in 
1 000) This continuous catheterization is maintained for three 
weeks [sec also vndcr I’> onephrosis p 158) Should it fail aplastic 
operation should be performed upon the renal pelv is 

If the ureter is impassable and the kidnev has been shown to 
retain a considerable part of its function then also a plastic opera 
tion on the renal pelvis will be necessarj But should the func 
tional value of the kidney be low and that of the second kidney 
adequate nephrectomy should be performed 
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SURGICAL TREATMENT OF NON SUPRJR\TIVE 
NEPHRITIS 
Acute Nephritis 

In 1890 Reginald Hamson suggested operativ e interference in 
certain cases of acute nephritis He operated on “ cases of scar 
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Ktinal nephntis, nephntis complicating influenza traumatic nephn 
tis and nephntis which had followed a dull ” The operations w ere 
undertaken on account of one or more of the following symptoms, 
viz diminished secretion of unne, pain, h'emntuna He recom 
mended operation m cases of acute nephritis where convalescence 
was delated and albumin and casts did not disappear from the 
urine, also in cases such ns the malignant type of scarlatinal 
nephritis with suppression, andlastlj where cardiac and circulator) 
complications were present The operation was performed with 
the object of setting aside the dangerous symptoms and also of 
preventing the sequence of chronic nephritis Harrison suggested 
incision of the renal capsule and puncture of the kidncj to relieve 
the renal tension in these cases Other observers (Pel and Rosen- 
stern) recommended nephrotomj m acute nephntis when ohguna 
was present and medical treatment had failed Confusion in 
regard to statistics has bpen caused by the publication of cases of 
suppurative nephntis m the same category as those referred to 
above 

All Harrison’s cases recovered, but the after lustorj is unre 

corded 

Chronic Bright’s Disease 

Acute exacerbations in chronic Bright’s disease.— 

Edebohls Pousson Casper, and others have treated the acute 
exacerbations of chronic Bnght’s disease In operation In these 
cases surgical interference is supplemental to medical treatment 
here there arc symptoms of uncinia, diminished secretion of 
urine, and trdema operation ma) be of amice when medical 
treatment has failed Cases with advanced cardiovascular 
changes and pulmonarj complications arc unsuitable for 
operation 

Decapsulation and nephrotomj are the operations recommended 
Except m the rare cases when the disease can be proved to he 
unilateral decapsulation should be rapidlj performed on both 
sides Pousson recommends that nephrotomj be performed on 
one side, and only decapsulation on the other 

The immediate results give a mortality of 25 per cent (Pousson), 
some part of which vs due to the patient being moribund when 
the operation is performed Of 92 patients who survived the 
operation 8 were considered as cured The others died after a 
temporary relief lasting from some months to one or two vears 
in a few cases 

In mv experience of decapsulation and nephrotomy in these 
cas "3 and in large white kidnej, very striking improvement may 
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be observed (Edema and ascites disappear, and the patient, who 
has been rapidly losing ground under medicinal treatment, regains 
some measure of health and vigour This impro\emcnt is how 
ever, only temporary, and after some weeks or months relapse 
occurs and the disease pursues its course 

Chronic interstitial nephritis with hsematuria. — These 
cases have alreadv been discussed under the term Essential Hanna 
tuna (p 62 ) 

Chronic nephritis with pain — Legueu described these cases 
as neuralgia of the hidnev In a few cases the renal condition 
is that of chrome Brights disease but in mam cases there has 
been a renal calculus at *ouic previous date while m others there 
is a history of traumatism 

The hidnev shows chronic nephritis and there arc thickening 
and adhesion of the fibrous capsule and fibrosis o! the fattv envelope 
The pam maj be localized to the hidnev and be spontaneous 
constant, and unaffected bv movement or there are attacks of 
renal colic There mm bo a trace of albumin with hyaline and 
granular casts 

Nephrectomy nephrotomy capsulotomv decapsulation and 
simple freeing of the kidncj from surrounding adhesions have been 
practised 

The operation like that for h coma tuna in partial nephritis 
usually takes the form of an evplontorv nephrotomy, and to this 
decapsulation may be added 

The great majority of patients have been relieved bj operation 
and the relief is known to have lasted for some years If there have 
been a diminution m the quantity of urine and albuminuria these 
symptoms disappear 

Decapsulation in chronic Bright’s disease. — In 1890 
Edebohls suggested nephrotomy as a method of treatment of 
chrome nephritis m cases of chronic nephritis in movable kidney 
Newman of Glasgow had previously treated two cases of this 
nature by nephropew 

In 1901 Edebohls proposed decapsulation of the kidney with 
the object of cunng chronic Bright’ 8 disease He held that the 
thickened fibrous capsule prevented the establishment of a col- 
lateral circulation and that if this barrier were removed a free 
flow of blood through the kidney, which the diseased vessels were 
unable to suppl), was provided bv anastomosis with the parietal 
vessels By this means the increased interstitial tissue would be 
absorbed pressure ou the tubules removed, and a regeneration of 
renal epithelium take place 

Experimental inquiry into this hypothesis has shown that no 
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damage is done to the kidney by decapsulation, and that although 
the fibrous capsule invariably re forms in a few weeks the new 
capsule is composed of loose connects e tissue which does not 
compress the kidney A parietal anastomosis has actual!} been 
observed, which was not strangled by contraction of the new 
capsule On the other hand. Hall and Herxheimcr have shown 
that a thick, strong connective tissue capsule is formed in from 
eight to fourteen days, and thev did not find anastomotic vessels 
passing through the new capsule Conflicting statements have 
been made in regard to the results found post mortem after 
decapsulation m human beings 

Horder, in recording the results of 1 cases of decapsulation, 
expressed the opinion that the type of case m which it is most 
likely to be successful is subacute nephritis associated with massive 
cedema and albuminuria and the presence of casts m the urine, 
but with an absence of set ere cardio \ ascular damage Where 
the heart changes are marked but little benefit can be expected 
In his opimon, the impro\cment in cases of Bubacutc nephritis is 
probably due to renal drainage rather than to the establishment 
of a collateral circulation 

The kidney has also been transplanted into the peritoneal 
cavity and formed adhesions with the serous membrane or with 
the omentum 

Result* — rousson gives a mortality of 5 per cent Of 5? cases 30 
survived more than three months after the operation 

Of 10 coses of nephritis with nej hroptoais there acre 0 greatly improved 
3 of which were said to bo cured, while of Ifl cases of nephritis without 
nephrt ptosis 3 were improv ed 4 much improved 4 greatty improved and 
5 cured The 5 cases of cure were under observation for 11 jears OJ jTars, 
Cl jeor» 2 jears and 1 year 

It will le seen therefore that although the course of the disease is un 
influenced in a considerable proportion of cases improvement is undoubted 
in some and it is claimed that a cure has been brought about in a few cases 

The eases of movable hidnev with albuminuria and tube casts should bo 
carefuIH separated from the others, for the prognosis without operation is 
verj different from that of chronic Brights disease and the effect of 
nejbropesy alone is to curt most of these cases In cases of chrome 
Brights disease the results might be improved bv operation performed at 
an earhtr date than is usual 
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SURGICAL TREATMENT OF PUERPERAL ECLAMPSIA 
Although the modem views on the pathology ol puerperal 
eclampsia are not yet settled, it is undoubted that there are changes 
in the kidneys, amounting to great engorgement or even to acute 
nephritis, and symptoms arc present which result from interference 
with the renal function 

On these grounds decapsulation of the kidneys and nephrotomy 
have been practised m this fatal malady, with the object of relieving 
the renal engorgement and allowing the escape of poisons 

In some cases the convulsions cease and the symptoms dis- 
appear, the secretion of urine becoming re-established Kehrer 
collected 20 cases with a mortality of 3G per cent 

The general opinion is not, however, favourable to decapsulation. 
The state of the kidnejs, de Rons holds, plays but a secondary- 
part in the disease, and e\en if the renal function is resumed it 
does not prevent the development of hepatic necrosis, or the pete- 
chial kemorrhages of the encephalitis found in eclampsia There 
may, however, he believes, be cases where the renal lesions exceed 
the other morbid changes in the body, and these cases explain 
certain striking successes which arc too numerous to be mere 
coincidence. 



CHAPTER XIII 
HYDRONEPHROSIS 

Hydronephrosis is chrome aseptic retention of urine in the kidney 
and renal pelvis 

Etiology. — Hjdronephrosis is slight]) more frequent on the 
right side and in the female sex It is frequently bilateral when 
associated with an obstruction in the urethra, and occasionally 
so when the obstruction is ureteral Of GG5 cases, 217 were 
unilateral and 448 bilateral (Newman) In cases due to obstruction 
the obstruction may be ureteral or urethral 

1 Ureteral obstruction may be caused by — 

(c) Changes in the wall of the ureter, such as valves, folds, 
strictures 

(6) Obstruction of the lumen by calculi, tumours, foreign 
bodies dot 

(c) Pressure from without by tumours fibrous bands, puru- 

lent collections an aberrant renal vessel 

(d) Kinking of the ureter due to undue mobility of the kidney 

(e) Torsion of the ureter 

2 Urethral obstruction ma) be caused b) a congenital fold 
or diaphragm, or obliteration, or more frequent!) bv stricture and 
enlarged prostate 

There arc two principal categories into which the cases of 
h) dronephrosis fall, namely 

(1) Congenital 

(2) Acquired 

I B) congenital h) dronephrosis is understood cases of hydro- 
nephrosis occurring in the feetus or new-born, or appearing soon 
after birth Cases of hydronephrosis occurring in adults and 
ascribed to congenital malformation are not included m this category. 

In congenital hv dronephrosis one or both kidneys may be 
affected S\ hen the condition is unilateral it is due to an abnormal 
renal artery, to valves or folds, or to stenosis of the onfice of the 
ureter, or bending or kinking of the duct, winch is malplaced in 
the bladder, urethra, ejaculator) duct, seminal vesicle, vas deferens 
vagina, or uretbro vaginal septum More frequently congenital 
hvdronephrosis is bilateral, and is due to obstruction m the urethra 
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by a complete or an incomplete septum or imperforate portion, a 
\ahe in the posterior urethra, a cyst, torsion of the penis (Moms), 
or phimosis In some cases no obstruction can be fount], the 
dilatation of the ureters and ladncys being due to a ncuro 
muscular disturbance As an indication of the frequency of the 
occurrence of congenital abnormalities may be mentioned the 
results of 449 post mortems on children performed m King s College 
Hospital between 1918 and 1928 Of these children ten (2 2 per 
cent ) are reported to Ime shown dilatation of the ureter or 
ureters associated in eight with a unilateral or bilateral hydro 
nephrosis 

2 There are two classes of acquired hydronephrosis 

i Hydronephrosis due to obstruction m the lower urinary 
organs or to disease in the pelvic organs These cases are almost 
invariably bilateral Those due to disease of the lower urinary 
organs occur most frcquentlv m the male and are due to urethral 
stricture and enlarged prostate and less frequently to growths of 
the bladder 

Those due to disease of the pelvic organs occur more often in 
the female and are caused by neu growths of the uterus and 
o\ anes less frequently by carcinoma of the rectum in either sex. 
or carcinoma of the prostate m the male 

In this group of cases the distension of the hidnevs is seldom 
great and may not be detected clinically 11 hen the lower urinary 
organs are diseased infection is frequently superadded and pyo 
nephrosis may develop 

li Hydronephrosis due to obstruction of the ureter In these 
cases the narrow point is usually situated at the upper end of 
the ureter at the junction of the ureter and renal pelvis, less 
frequently the middle or lower end of the ureter is the seat of 
obstruction, and the ureter is dilated 

Pathology. 1 Hydronephrosis due to valves, folds, tor- 
sion, and stenosis — The ureter and renal pelvis are dey eloped 
as an outgrowth from the Wolffian duct As deyelopment pro- 
ceeds the new formed tube rotates around the W olffiin duct and 
its lower end being fixed becomes twisted upon its avis Tins 
twisting is said to be the cause of torsion of the ureter which has 
been described m rare eases In the fectus the ureter has a very 
irregular lumen some parts being dilated and others contracted 
The narrowing is due to folds formed either by the mucosa or by 
the mucosa and muscluar layers these are most common at the 
uretero-pelvic junction at the \esical end of the ureter and in the 
middle of its course These folds are constant in the foetus and 
occur at the upper end of the ureter in 20 per cent of new born 
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children (Wolfler) If anything interferes with the norm'll growth 
of the ureter, these \alvulcs persist and are the cause of Jijdro 
nephrosis at a later date (I ig 29 ) English found that of Co 
ureteral strictures 3 occurred m the middle 34 at the upper and 
28 at the lower end— a distribution which corresponds \erj closely 
with that of tl c | histological valves in the foetus 



Tig 29 —Hydronephrosis in boy of 7 due to multiple congenital 
strictures of the ureter ISephro ureterectomy specimen 


Folds ws \al\ss> of raucous Tnfcmhtawe. mvr he fouud at the 
uretero peine junction m hj dronephrosis dev eloping m adult life 
and raa\ have a congenital origin or may result from other 
causes such as stone or the drag of adhesions outside the pelvis 
and ureter 

Acquired stricture of the ureter maj be caused by external 
injury operations on the ureter or on the pelvic organs, laccra 
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tion from the passage of calculi, or irritation from the presence 
of calculi or from chrome ureteritis 

2, Hydronephrosis due to bands and adhesions outside 
the ureter. — The most frequent site of obstruction is in the 
region of the uretero pelvic junction The bands mav affect onlv 
the pelvis and ureter, or the ureter, or there maj be adhesions 
between these structures and neighbouring organs 



Fig 30 — Hydronephrosis due to bands of adhesion between 
ureter and renal pelvis 

In the most frequent form the ureter is bound down for the 
first inch or two of its course by fibrous adhesions to the surface 
of the distended pelvis {Tig 30 ) Occasional!) there is narrowing 
of the lumen at the pelvo ureteral junction {Fig 31) and it is 
possible that the ureter may have become adherent to the already 
distended pelvis Usually however, the lumen is found to be free 
after dissecting away the bands which were evidently the cause 
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of tlie obstruction The ureter is less often affected alone but 
maj sometimes show distortion from adhesions (Fig 32) 

The cause of these adhesions may be obscure as except for the 
distension of the kidney and pelvis there is no disease of that organ 
or of neighbouring structures In a few cases stone is present 
with extensive perinephritis and periureteritis 

Disease of neighbouring organs is sometimes present and is 
obviously the cause of the adhesions In one case an early hydro- 
nephrosis was due to adhesions around a spinal curvature In 



Fig 31 — Hydronephrosis (pelvic type) due to stenosis ot 
uretero pelvic junctior 

another ca*e the descending colon \ as adl emit to the surface of 
a hydronephrosis binding the first 2 in of the ureter down to the 
sac in a thick hard plaque the size of the palm of the hand A 
teeik fcsfcvAi VustaA,, ^ virA* vJAwsoti 

and nepl rectomy 

In other cases the bands apparently originated in appendicitis 
and perityphlitis or duodenal ulcer or followed peritonitis 

3 Hydronephrosis due to abnormal blood vessels — Theab 
normal vessels which are important are those which pas3 to the lower 
pole of the kidney Such an arterv may be deriv ed from the mam 
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renal artery or from the aorta and it passes in front of or behind 
the ureter in the proportion of 3 to I The vessel may be as large 
as the radial arterj 3Tavo found that anomalous blood \ essela 
were present in 20 out of 27 cases of hydronephrosis and the 
obstruction in each case was at the point at which the vessels 
crossed the ureter 

The importance of aberrant vessels as the cause of ob 
atruction has been disputed for in some specimens which have 




Pig 32 — Hydronephrosis due to adhesions and kinking 
of ureter 

been deaett bed the ditetstien commences shove oi below the 
aberrant vessel and is evidently independent of it The relation 
of the hydronephrosis to the vessels m these cases is said to be 
accidental Thero are however cases in which no other cause 
for obstruction is jnsent and m which division of the vessels 
suffices to relieve the obstruction This was the case in a boy 
of 13 m whom I found an aberrant artery and vein the size of 
the ulnar vessels crossing in front of the uretero pelvic junction 
to the anterior surface of the lower pole of the left hidnej The 
obstruction was caused not so much by the vessels as by the fibrous 



ISO 


HIE KIDNEY 


[C HAP 

tissue around them which formed a strong flat band (Fig 33) 
There was no stenosis or other cause of obstruction find the con 
ditton was cured bv section of the vessels and fibrous band 

4 Hydronephrosis due to movable kidney — In a large 
number of cas°sof h}dronephtosistUv.hidue\ is abnormall) mov able 
In these cases the hvdronephrosis is intermittent The hydro 
nephrosis has been said to be caused In the undue mobility kinking 
a ureter which has become rigid from periureteral adhesions hut 



big 33 — Hydronephrosis due to aberrant renal vessels 


it is also htld tint the undue mob lity is secondary to the increased 
size of the kidney which is hjdroncphrotic from some other cause 
The former hypothesis is probably the correct explanation of the 
ori e m of the dilatation 

4 Traumatic hydronephrosis — Hi dronephrosis ma\ be 
found a few davs after an injun to the loin, or it raav develop 
several months or vears after the injur} In the majority of the 
former cases the fluid collects around the kidney (pseudo hvdro 
nephrosis) and not m the pelvis Gardner points out that the 
severe pam caused by rapidly distending the renal pelvis is 
completely nl sent in these cases In a feu eases of tense hvdro 
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nephrosis found soon after an injury the distension of the kidney 
lifts preceded the injury. Late traumatic hydronephrosis results 
from stricture caused by injury to the ureter. 

5. Hydronephrosis due to calculus. — The degree of obstruction 
does not correspond to the size of the calculus. A \ cry large calculus 
(7 in. by 1 in ), or numerous calculi (sixteen), may cause no dilata- 
tion, while a small solitary stone mny cause a hjdronephrosis. 



u reterecftTiTT y specimen. 

The stone mav be situated at the outlet of the pelvis, or it may 
lie at the vesical end of the ureter. (Fig. 31 ) At the upper end of 
the ureter the calculus is often wedge-shaped, and usually fixed ; 
at the low cr end it is frequently round or oval, and freely movable 
upwards. Stenosis of the ureter on the vesical side of the stone 
usually becomes superadded if the case is of long standing. 

6. Relation of diuresis to hydronephrosis. — Diuresis plajs 
an important part in the production of hydronephrosis. There 
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are man) cases ol congenital valves and narrowings of tie ureter, 
of pressure of aberrant vessels or of strictures following injury, 
m witch tie lumen is sufficient for tie escape of the urine under 
ordinary conditions but is too narrow to drain a sudden diuresis 
From the comparative obstruction thus established hydro 
nephrosis begins to develop, and the pressure it exerts upon the 
ureter increases the obstruction It 13 only thus that I can explain 
the dehj in the development of hvdronephrosis until adult life, 
where the cause is evidently congenital A young Canadian con 
suited me with regard to recurrent attacks of renal pain and 
enlargement due to the intermittent blocking of a congenitally 
narrowed pelvic outlet Earl} in life he learnt that he could not 
take whisky or beer without inducing an attack 

A hydronephrosis is said to be “ closed ” v. hen the obstruction 
is complete, and ‘ open” when unne escapes 

Sudden complete obstruction such as is caused by ligatnnng 
the ureter produces cither shrinking and atrophy of the kidney 
or hydronephrosis in about an equal number of casts According 
to Iandermann the accumulation of fluid depends upon the dev elop 
ment of a compensatory anastomosis being established through 
capsular vessels ns tie intrapelnc pressure blocks the renal vessels 
The obstruction in hydronephrosis is onlv complete at inter 
vals Even in tie largest hydronephrosis tie obstruction is rarely 
complete A small amount of fluid escapes, but a slightly larger 
quantity js secreted and the kidney is slowly distended The ten- 
sion never becomes sufficient to arrest the renal secretion A\ here 
a very large hydronephrosis becomes completely closed atrophv 
does not take place, for the absorption from the Bac is very 
slight 

In an open hydronephrosis there may be attacks of retention 
from kinking of the ureter, an excess of poly una, or other causes, 
and the hydronephrosis is “ intermittent ” In the intervals the 
sac, which disappears clinically is partly collapsed, and still con- 
tains a considerable quantity of fluid When the attack of re 
tention occurs the Bac again becomes tensely filled with fluid 
After a v arying period the outflow is re established 

Hydronephrosis unassociated with mechanical obstruc- 
tion — In addition to the examples of hydronephrosis that are 
due to the existence of a mechanical obstruction, thero are en- 
countered many cases m which no mechanical explanation can be 
found Legueu ha 3 pointed out that m these functional cases the 
retention and subsequent dilatation is the result of an unpaired 
action of the excretory apparatus By physiological experiments, 
pyeloscopy, and pyelography, it may be shown that the urine 13 
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excreted from the kidnej bj the co ordmated action of several 
mu«cleb 

(а) By contraction of the muscles in the renal pelvis 

( б ) the opening and shutting of a special pyelo-uretcral 
sphincter that controls the pipage of the urine into the ureter 

(c) B 3 peristaltic contractions of the ureter 

(d) By the openmg and shutting of a uretero vesical sphincter 
that protects the ureter normally from the effects of increased 
antra vesical pressure during micturition 

If any of these muscular actions are disturbed the normal 
excretion is checked and retention occurs As a result a hj dro 
nephrosis is produced that is not due to 5 mechanical blockage but 
to a dynamic disturbance The importance of a ncuro muscular fac 
tor m the causation of hydronephrosis is reccn mg increasing recog 
□ition among urologists at the present time (Sec also Ureter p 337 ) 

Pathological anatomy. — In the early stage of hjdronephro 
sis there is a Blight increase in the capacity of the renal pelvis 
The norma] pelvis is said by Lujs to hold from 2 to 3 grm of 
fluid (about 30-50 minims) , but Baz\ regards a pel ns as normal 
that contains ten times this amount of fluid According to 
Legueu a capacity of from 30-40 grm (about 1-H oz ) indicates 
the first stage of hydronephrosis 

The kidney is not increased in size at this stage but the pel ns 
is sac like and the kidney hollowed The apices of the pyramids 
are flattened and the caljccs dilated This stage is frequentlv 
met with at operations upon movable kidnev, stone m the ureter, 
and in aseptic urethral obstruction In the last the dilatation 
seldom passes beiond this stage 

In the fully developed hvdronephrosis either the pel ns ( * peine 
type ”) or the kidnev ( renal type ”) ma> form the greater part 
of the Bae, and even in advanced cases the pelvis and kidney are 
distinguishable 

B ben the pelvis is chiefly affected the subdivisions and branches 
of the normal pelvis have completely disappeared (Fig 31) 
There is a large single chamber, one part of which is capped bv 
the kidney The kidney itself is hollowed and, if viewed from 
the inside the calyces form large round secondary chambers 
The thickness of kidney substance is reduced to half an inch or 
less There is a groov e between the kidney and the dilated pelvis 
The wall of the pelvic sac may be as thin as brown paper, and 
consists of fibrous tissue the muscular elements having disappeared 
The lining is smooth, opaque white 

"When the kidnej alone is distended the pelvis is small and 
hidden by the cyst and may contain a stone (Fig 34 ) The surface 
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allows rounded bosses corresponding to the sacs of the hydro- 
nephrosis These are formed bv the atrophy of the pyramids and 
destruction of the renal cortex Between them arc septa show 
ing as depressions on the surface and formed by the sclerosed 
columns of Bcrtmi There is a small central cavity with numerous 
rounded chambers leading from it, often communicating laterally 
with each other In the pelvis or at the junction of the pelvis 
and ureter will be found the narrowing valve, kink, calculus, or 
other cause of the hydronephrosis , occasionally no cause for 
obstruction can be discovered 

If the obstruction is situated at the lower end of the ureter 
this tube is dilated and tortuous, and its wall is thick and has 
lost its elasticity and contractile power 

There may be very little perirenal inflammation bnt fre 
quently there are tough adhesions between the hydronephrosis 
and its surroundings 

A partial hydronephrosis may be formed by the blocking of 
one segment of a double pelvis or the malformation of a calvx 
Hydronephrosis has been obsery cd m a horseshoe kidnev , about 
a down coses are on record Morlcy describes an interesting 
case operated on by Wright m which hydronephrosis was pro- 
duced in one part of a horseshoe kidney by a papilloma at the 
uretero peine junction 

In rare cases of extreme distension the kidney tissue has 
entirely disappeared from the wall, but there is usually a con 
sidcrablc layer of renal parenchyma, which shows an increase in 
the interstitial connects tissue, with scattered areas of round 
cell infiltration The tubules arc distorted, and the lining cells 
partly or totally destroyed The glomeruli are crowded together 
and sclerosed The walls of the bloodvessels are cons derably 
thickened. 

The hydronephrosis may hold from 1 or 2 oz to as much as 
28 pints of unne of the specific gravity of 1005-1010 awd con 
taming traces of urea phosphates and chlorides Occasionally 
a3 a result of injury and sometimes spontaneously, the fluid 
becomes mixed with blood and the cyst is transformed into a 
hiematonepluosis 

Tbft secoo/1 kvinev vs. usuoUv wktoaI wj/ 1 kyp&rtx'sphiftd 
Occasionally chronic inflammatory changes are observed m it 
The secretion of this organ is often reflexly depressed, and com 
plete anuria may supervene during a crisis of retention in the 
hydronephrotic sac 

Symptoms —There are two clinical stages of hydronephrosis 
(1) an early stage, before a tumour can be detected, and (2) a stage 
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when an enlarged kidney is found The first of these is the more 
important therapeutically 

1 Early stage —When the enlargement of the kidney is not 
recognizable on palpation the by dronephrosts is latent Thus in 
a malignant growth of the prostate bladder or uterus anuna may 
suddenly set in without any previous warning and the kidneys 
are found dilated or again in urethral obstruction from enlarged 
prostate or m a mo\ able kidney or in obstruction from valves 
adhesions aberrant vessels etc though there may bo no symptoms 
directly pointing to dilatation of the kidney y et dilatation is taking 
place In other case3 symptoms ore present at this early stage 
they are pam and polyuria 

The pam is a constant dull aching is situated at the costo- 
muscuHr angle o\er the lower pole of the kidney and is bdateral 
or unilateral according to the cause In moiable kidney it is 
indistinguishable from the pam caused by constant dragging on 
the renal pedicle In other cases there are recurrent attacl's of 
renal colic 

Polyuna is an important sign The specific gravity of the 
urine 13 diminished and the percentage of urea and salts reduced 
In bdateral obstruction this may be very marked but m unilateral 
hydronephrosis it 13 frequently obscured bv the unne from the 
second kidney The polyuna mav however be remarkable in 
early unilateral hydronephrosis 

2 Late stage — In the late stage the symptoms ate tumour, 
pain and changes m the unne 

The tumour is situated m the lorn or it may fill a large part 
of the abdomen It is rounded and mo\cs with respiration 
If it is moderate in size the sen ion of ballottemcnt can bo 
obtained but if v ery large it will be in contact with the anterior 
abdominal wall and ballottemcnt will be lost Fluctuation cannot 
be obtained The tumour is not tender A partly tympanitic 
note can be elicited m front of the tumour while the outer and 
lateral parts are dull on percussion The collapsed colon can 
frequently be felt passing vertically over its anterior surface 
Where the pelvis is greatly dilated a vertical groove may be felt 
and even seen between this and the enlarged Lidnei 

There are two clinical types of hydronephrosis 

1 Constant hydronephrosis 

2 Intermittent hydronephrosis 

l In constant hydronephrosis the tumour vanes. little m 
size the unne is normal in quantity or may be reduced and 
beyond some aching pam there are no symptoms The hydro 
nephrosis in such cases is closed 
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2 In Intermittent hydronephrosis there arc periods dunng 
which the tumour comj letely or almost comp'etel} disappears 
From time to time there arc attacl s of retention dunng which 
the patient ha9 severe pain m the Kidney and sometimes renal 
colic the unne diminishes in quantity and may become com 
pletely suppressed and the tumour can be felt an 1 is large tense 
and sometimes tender After some hours or some da} s the patient 
suddenly passes a large quantit} of pale urine the pain subsides 
and the tumour rapidly vanishes These attacks may follow 
some unusual exertion or the drinking of some diuretic s ich as 
tea whisky or beer 

Cystoscopy —Where the obstruction is situated at some part 
of the ureter the uretcnc orifice is unchanged In the early stages 
of hydronephrosis when polyuria is present contractions of the 
ureter are more frequent on the diseased side In advanced cases 
when a small quantit} of unne escapes there is a slower and less 
frequent contraction of the orifice on the diseased side Hhen 
the obstruction is complete but some muscular power is retained 
by the renal pelvis and ureter an occasional gaping movement of 
the orifice is seen at long intervals although no efflux takes place 
When the Kidney and the muscular structure of the pelvis are 
completely destroj ed the onfice is still and there is no efflux 
The inject on of methylene blue or indigo carmine will assist 
in the observation of the efflux 

Catheterization of the ureters —The catheter ts arrested 
at some part of the ureter but usually it will move on after 
gentle manipulation and the unne passes in hurried drips or it 
may spout from the catheter in a continuous stream Pressure 
upon the hydronephrosis increases the stream I have with 
drawn 16 oz from a tense hydronephrotio sac in this way The 
quantity of unne which drains from the ureter of the diseased 
side is greater than that from the healthy side when polyuria is 
present I have observed a secretion of 82 6 c c on the diseased 
side to 68 4 cc on the healthy Bide In advanced cases a small 
quantity of unne vs collected by the catheter from the diseased 
side In one of my cases 45 cc passed from the dilated 
kidney and 213 c c from the healthy kidney Finally no 
unjoft at*, all tt.-lss.. la craft casft I ohaftcroi 158. 5 ft ft wd.b. 

1 3 per cent of urea and in another 150 c c of urine with 

2 per cent of urea from the health} kidney while no unne 
appeared on the diseased side In an open hydronephrosis the 
elimination of indigo carmine is delayed diminished and pro 
longed on the diseased side 

After relief of the obstruction by operation the functional 




Fig I Large hydronephrosis (renal type) and 
hydroureter (P 188) 

Ffg 2 —Early hydronephrosis (pelvic type) (p 183) 
Fig 3 — Massive caseous tuberculosis ol kidney 
and lipping of vertebral bodies (P 247) 
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value o! the kidney greatly increases, c\ en when the outflow has 
been completely blocked 

Diagnosis —Diagnosis in the eirlv stage, before the develop- 
ment of a tumour, is of the utmost importance m order that 
measures may be adopted to prevent further damage to the function 
of the kidney Pyelography non pro\ ides a means of arming at 
an exact diagnosis long before an\ enlargement can be detected 
on palpation, and should always be reported to when the possibibta 
of a hydronephrosis exists 

Pyelography — In reading a pyelogram that has been made in 
order to decide whether there are any early changes m the pel us 
and cal} ces, difficult} maj be encountered in differentiating what 
may be regarded as abnormal from what is normal Great xana 
tions exist in the normal pelvis and the unwxrj observer is not in 
frequently led to read some pathological condition where no such 
condition exists The question must therefore arise what is a 
normal pel us? The following points are useful in answering this 
question 

I The shape and be of the pehw The normal pelvis is trumpet- 
shaped and is set verticall} on the upper end of the ureter, and 
from it the cahees project lateral!* and antero posteriori} (see 
Tig 6) Normal variations from this common t)pe are found, 
such as a dichotomous pelvis with two equal divisions or with a 
large and a small division, but such \ anations are readd) recognized 
and should not be mistaken for pathological conditions 

II The shape and appearance of the cal} ces The normal calyx 
hns a short neck and an expanded end which is cup shaped Cal} cos 
seen end on appear as rounded dark patches with a lighter centre 
The length of the neck varies i ery considerably There is usually 
a common likeness to the cal} ces of a kidney and an} great departure 
from this m one calyx will be readd} recognized b} comparing it 
with the others 

m Normally, an opaque catheter passes from the ureter verti 
cally or with a slight vertical curve into the upper calyx 

iv The upper ureter, the lower margin of the renal pelvis, and 
the lowest calyx form a symmetrical cune amounting to half a 
circle, which I have named the uretero cal} erne curve 

x The expansion of the ureter into the renal pelvis is gradual, 
and there 13 nothing to mark the point of junction 

Having described what may be regarded as a normal pelvis and 
cal} ces, it is now possible todiscu«s the changes tint may result from 
retention or obstruction These may be summarized as follows 
i The earliest changes are in the cal} ces The cup end of the 
calyx becomes rounded or clubbed, and the neck is shortened and 
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broadened In ad\ anced l»y droncphrosis the taly ces are represented 
by bays projecting from the expanded pelvis 

n The pelvis becomes rounded m shape and may become 
irregular or almost square The upper margin is elevated and 
the lower margin depressed 

iu The uretcro ealyeme curve loses its symmetry and becomes 
an angle The angle becomes gradually narrowed until it almost 
disappears 

iv The upper wall of the pelvis is pushed upwards and the 
line of the ureter and upper cal) x is changed A catheter passed 
up the ureter will not then enter the upper calyx but impinges on 
the roof of the pelvis and it mi) double tip inside the pels is 

v At the junction of the ureter and pel ms the lumen may 
appeir narrowed or the pelvis suddenl) dilates at this point, 
definite!) m irking the junction The angle at which the ureter 
joins the pelvis may be altered 

vi A kink, or duplication of the upper end of the ureter may 
be shown This ma) be temporary or permanent Temporary 
kinking is due to mobility of the kidney, and appears in the erect 
posture and diminishes or disappears m the recumbent position 
Permanent kinking is fixed b) adhesions and is little affected by 
position 

If intravenous pj elography has been used, the observer wall 
hnv c the adv antage of being able to compare one side with the other, 
and mav be able to detect changes in the outline of the cal) ces that 
would otherwise have escaped his attention It must, however bo 
remembered that if the hydronephrosis be of long standing, and the 
renal function si riouslv impaired the amount of urosclectan excreted 
mav he so small 11 s to cast no shadow The complete absence of 
shadow will in this case indicate that the kidne) on that side is 
badl) damaged but will give no clue to the nature of the lesion In 
order to arrive at a more exact diagnosis, a retrograde p) elogram will 
be necessary Retrograde pyelography in the case of a largo 
hydronephrosis is not without danger and must he carried out 
with extreme nseptic precautions and only when the patient is in 
a hospital or nursing home 

Course and prognosis. — These depend upon the cause In 
urethral or vesical obstruction sep-us is frequentlv superadded, 
and the prognosis becomes very grave In ureteric obstruc 
tion infection is less frequent and occurs later It may take place 
by means of the blood stream and a py o hydronephrosis is formed 
Rupture of the sac spontaneously or from an injury is very rare 
Carstair and Muir describe a fatal case of rupture of a hydro 
nephrotic kidney followed by suppression The second kidney was 
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also hydronephrotic Where the second kilney is by drouephrotic 
or otherwise diseased the ultimate prognosis is grav e suppression 
of urine eventually t iking place 

Treatment 1 Congenital hydronephrosis — Congenital 
hydronephrosis 13 more frequently of interest to the obstetrician 
than to the surgeon on account of the difficult} in parturition to 
which it may give nse 

The condition is frequently assoc ated with other congenital mal 
formations such as hare-dtp imperforate anus etc and the child 
seldom snrvu es birth for more than a few hours but occasionally h\ cs 
a few montl s and very rarely four or fiv e v ears Moms performed 
bilateral nephrostomy on a male cl ild within twenty four hours of 
its birth and the child survived mnet} four days Sympathectomy 
may sometimes be earned out in older children (sec p 197) 

2 Hydronephrosis due to urethral, vesical, or pelvic 
obstruction — In cases of urethra f obstruction from stricture 
or enlarged prostate operations will be undertaken for the relief 
of the obstruction The presence of dilatation of the kidnos in 
these cases and m cases of growtfis of the pelvic organs such 
a3 uterine and ovarian tumours increases the gravity of 'uch 
operations In growths of the bladder which involve one ureter 
causing a moderate degree of In Uronephrosis but which are in 
other rc&pects suitable for operation removal of the growths with 
transplantation of the ureter to some part of the bladder should 
be undertaken direct operative treatment of the hydro 
nephrosis will be necessary in the^c cases 

In nearly all these cases the formation of a hv dronephrosis 
can be prevented by earlv operation and this is cspeciallv true 
of enses of urethral obstruction and of bladder growth 

3 movable kidney with hydronephrosis — In cases where 
hydronephrosis is combined with undue mobilitv of the kidney 
the mobility is not nlwavs at the time of the operation the cause 
of the obstruction Strictures valves and adhesions may be 
found the removal of which is necessary for the relief of the 
obstruction But in many instances the mobility is the direct 
cause of the ureteric obstruction I 11 casts of movable kidney 
hollowing of the organ with slight distension of the pelvas is fre 
quently discovered In these cases nephropexy will be sufficient 
to cure the hydronephrosis 

The early diagnosis of these cases is possible bv the methods 
described and early operation should be inssted upon in order 
to prevent destruction of the kidnev tissue 

In more advanced cases even when no sign of narrowing or 
adhesion or permanent kinking is found on exposure of the kidney 
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the renal pelvis must be opened and the patency of the outlet 
and the ureter examined When a plastic operation has been 
found necessary in such cases, nephropexy must also bo performed 

4 Hydronephrosis with calculus. — When calculus m the 
ureter or renal pelvis is combined with hv dronephrosts the dis- 
tension of the kidney has frequently arisen from this cause, but 
in some cases strictures of the ureter are present, and have either 
preceded the formation of calculus or have developed secondarily. 
In addition to the removal of the calculus, the ureter must there- 
fore be examined for the presence of stricture 

5 Hydronephrosis with aberrant vessels. — In cases where 
an aberrant \cssel is found which bears no close relation to the 
point of obstruction, it need only be divided if it interferes with 
the plastic operation for the relief of the obstruction 

In other cases it lies in close relation to the point of obstruc- 
tion and is evident!} the cause of the obstruction If it is an 
unimportant vessel passing to the hdum or to the perirenal tissues, 
or an additional vessel arising from the aorta it should be divided 
between two ligatures and the patency of the ureter then exam- 
ined, and if ncccssaiy a plastc operation performed If, how- 
ever the aberrant vessel is an important artery passing to the 
lower pole of the kidney, and it is not proposed to perform nephrec- 
tomj, the vessel should be preserved and some form of plastic 
operation carried out which will circumvent the obstruction caused 
by it Qtunby has followed up 16 cases of aberrant vessels treated 
by removing the ureter to another position on the pelvis out of 
contact with the artery, and has found that m every case operation 
had resulted in an improvement m renal fuuction lielfcrich 
divided such a vessel between ligatures, and necrosis of a part of 
the kidney followed, necessitating nephrectomy 

In a case in which 1 divided an aberrant artery and vein of 
considerable size the lower pole of the kidney at once became 
blanched Before the end of the operation, however, it had 
become dark purple from the establishment of collateral blood 
supply No ill effects followed 

Operations for congenital and acquired malformations 
of the ureter and renal pelvis. 1 Operations which 
modify the form of the renal pelvis. — Nephropexy in inter- 
mittent hydronephrosis The kidney is not onl) raised and fixed, 
but the pelvi3 resumes its old form, provided that the disten- 
sion has not been so long established as to lead to a w eakemng 
and sagging of the sac wall 

Where the pelvis is distended to a large sire it is not sufficient 
to remove the obstruction alone, without reducing the capacity of 
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the great extended sac There are three operations b> means of 
which tins reduction may be achie\ ed 
1 To remote the pouching, Israel introduced an operation, 



a b 

Fig 36 — Resection of the renal pelvis (authors operation) 


in pelvic type of hydronephrosis 

<» Tnig(ul<r fi«s of (WKtlor mil of peine turned down !■ TnenrfuUr flep removed clot nt 
wound In pel* * urea of decspsuUt on marked with doited 1 ne r Pel* e wound tovered with 
fi»p of eepeole end feity utiue tohe* dm njn( k doey end In ureter through nephrotomy wound 

pelvic junction is then performed, and tho wound closed by 
JLembext’s sutures A flap of renal capsule is reflected and 
stitched over the pelvic wound, and the kidney is drained 


THE klDNET 


192 


[chap 


through i nephrotomy wound and fixed to the posterior ah lommal 
wall (Fig 30) 

ill * Orthopadte resection" or “ capiton nage " — Albirran re 
moves the pouch consisting of the portion of the pehis and kidnev 



b 


Tig 37 — Orthopxdic resection (Albarrans operation) in 
hydronephrosis 

<• Port on of p«l» ' and kijnay below (Jotted I ne is be rcitctol t CIo»In* nounj m 
pclvu anil k Jner 

which lies below the level of the outlet of the pelvis and sutures 
the opening (Fig 37 ) 

I 2 Anastomosis l Urclero ureteral anastomosis — This mav be— 
(a) End to end anastomosis with tnnsv er c e or oblique section 



I ig 38 — Fmltoend Tig 39 — End to side anasto 

anastomosis of ureter mosis of ureter 


Endi cot obi qnel> a T«*o pr rnt f y tntorel In poi Ion I primary 

and iccoodary •ttrurc* t cJ 


of the ends or bj invagination of the upper into the lower end 
(Pozzi) (big 33 ) 

(6) End to side anastomosis bj ligaturing one cut end and im- 
planting the other end m a lateral slit below the ligature (Tig 39 ) 
(c) Lateral anastomosis without section or after section of 
the ureter The edges of two lateral incisions are brought 
together bj interrupted sutures (Fig 40 } 
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ii. Py do-ureteral anastomosis . — («) Lateral anastomosis. This 
is the oldest plastic operation for hydronephrosis, and was per- 
formed by Trendelenburg in 1SSG. 

The ureter is split longitudinally 
on a level with the lowest part 
of the hydronephrotic sac, and a 
transverse incision is made in 
the sac wall. The edges of these 
wounds are sutured, and the 
kidney is then drained and fixed. 

(Tig. 41.) 

( b ) Transplantation of the 
ureter into the lowest part of 
the sac (uretero-pyelo-neostomy). 

The ureter is cut across trans- 
versely or obliquely, and in addi- 
tion it may be split longitudinally 
to prevent stenosis. An incision 
is made into the lowest part of the sac, a small triangular por- 
tion excised, and the ureteral mucous membrane is sutured to a 
pelvic mucous membrane. (Fig 42 ) 

(c) Nephro-cysto-anastomosis. This is the direct anastomosis 
of a hydronephrotic sic with the bladder, and has been done in 
cases of displaced hydronephrotic solitary kidney The operation 
is performed intrnpentoneally. The sac is emptied by puncture, 
and the peritoneum over its lowest part incised and brought 

into contact with an 
lucision in the upper 
posterior peritoneal 
surface of the bladder, 
aud the edges sutured. 

nn Plastic opera- 
tions on strictures and 
takes — (a) Incision of 
a valve. This is per- 
formed through a ne- 
phrotomy ■wound or a 
large opening m the 
posterior wall of the 
dilated sac. The py- 
clo ureteral opening is 
found, and one blade 
of a pair of scissors introduced into it. The valve is then cut 
downwards If it is thin and formed only of mucous membrane, 



Fig. 41. — Lateral pyelo-ureteral anasto- 
mosis, showing incisions and details 
of stitching. 



of ureter. 

• One bell of oar er conilnuOJt tm ore In 
petition , t one h«lf ol inner conilnuqut 
tuture in potition 
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tbs will suffice, usual!) however the thickness of the pelvic 
and ureteral walls is cut through and these are sutured to each 
other (Fig 43 ) 

(6) Urctero p) eloplasty Tins consists in making a longitu 
dinal incision through 



stricture at the uretero 
pelvic junction and uniting 
the edges of the wound 
transversely It is similar 
to the operation of pv loro- 
plasty lor narrowing of the 
p) lotus Ihe operation is 
frequentl) combined with 
one of the methods of rc 
duemg the sac of the hj dro- 
nepbrosis 

General observations 
— 1 These operations are 
performed on aseptic or 
on mildly infected hydroncphrotic sacs 

2 \\ hen infection is present a prehnimar) nephrostomy with 
drainage for some weels should be carried out 

3 The lumbar cxtrapcntoneal route is used m 
all except nephrocystostomv 


Tig 42 — Urctcro pjelo neostomy, 
showing details of stitching 




Tig 43 — Plastic operation on a valve 


>« of «puf coni iluif of pelv i 


4 Adhesions of the hydroncphrotic sac and ureter should be 
removed before commencing the plastic operation 

G Operations on the renal pelvis are performed on the posterior 
surface The renal vessels are usually adherent to and stretched 
over the anterior surface 

6 Before commencing the operation a catheter should be passed 
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up the ureter from the bladder to ascertain the position of the 
obstruction and assist in the operative measures 

7 The pelvic outlet maj be examined through a nephrotomy 
or pvelotomy wound, and the examination is rendered simpler bj 
e\ erting this part of the sac through the wound. 

8 The sac should be drained through a nephrotomy wound 
Some surgeons leave a ureteric catheter tn situ, but this is not 
necessary, and may be a source of irritation 

9 Xephropexy is an important part of many of these operations 
10 Catgut should be used as suture material 

Functional value of a hydronephrotto kidney. — In the 
earl) stages of hydronephrosis the functional power of the kidney 
is impaired, but if the obstruction is relieved the organ will secrete 
urine almost as well as the normal kidney The eaily diagnosis 
and operative treatment of hv dronepbrosia are, therefore, of ex- 
treme importance In the full) developed hydronephrosis, where 
the layer of ladne) tissue is reduced to half an inch, the organ 
still retains a considerable degree of functional power I hare 
operated on both kidneys for the relief of obstruction m bilateral 
advanced hydronephrosis, and the patient was well two and a 
half years later There are cases of bilateral advanced hydro 
nephrosis in which the patient bus lived for many years, and 
there aro other cases whore a solitai) kidney was converted into 
a hydronephrotic sac and yet earned on a function sufficient to 
maintain life In the hydronephrotic sac the renal tissue, although 
greatl) damaged, persists even when the wall is only a few milli- 
metres thick, and it very rarely complctcl) disappears After relief 
of the obstruction the kidney does not return to the normal state, 
and if regeneration takes place it is not the invariable rule 

Results of plastic operations — Schloffer collected 6G operations with 
the following results — 



Operations Deatht 

F allures 

Section of valves 

12 1 

3 

Uretcro pyeloplasty 

18 1 

4 

Mwfanr pym\j awwtonr j 

19 - 

9 

Lateral anastomosis 

13 2 


Plastic operations on 



renal pelvis 


l 

Pyelophcation 

4 — 

— 

Orthopedic resection 

8 I 

— 

Combined operations 

11 — 

— 

Total 

8G 7 

17 


The results of plastic operations on tbo nreter and pelvis a ill depend greatly 
on the surgeon s judgment m selection WUdbolz states that by means of plastic 
operations on the pelvis and nephropexy to straighten out ureteral kinks, he 
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}iaa been able to sue the kidney and cure the patient irt 2o out of 27 
cases. J jcI tcnlx rg writing on the same subject, points out that the 
prognosis vanes according to the situation of tlic obstruction the outlook 
being far more favourable when the obstruction is situated in the lower 
part of the unnary tract Of 80 cases operated on in his Clime for renal 
obstruction (lunng Uie period of two jeers 41 per cent underwent nephrec 
tomy In 60 per cent conservative treatment was carried out but in 7 
of tl eso a eecondarj nephrectomy became necessary Vi ildbolz records 23 
cases of conservative ojieration with 25 successful results Walt man W alien, 
and Braosch record 9 successes out of 10 

To this I can add tl ree personal cases treated by my method with two 
successes ar d ono failure due to haemorrhage into the resected pelvis. This 
patient was submitted to nephrectomy and recovered I can also record a 
successful result in a case of pyelo ureteral anastomosis In a fourth case 
there was bilateral hydronephrosis and the operation was performed on each 
pelvis with an interval of three weeks The patient died two months later 
of renal failure which had commenced some months previously and slowly 
progress d. 

Marion considers that plastic operations of all kinds are usually unsatts 
factory in the long run, but thta pessimistic view is not shared by the 
majority of surgeons 

Presacral (hypogastric) neurectomy m hydro-ureter — 
It has already been pointed out that dilatation of the ureters and 
renal pelvis may be present without there existing any organic 
obstruction to the outflow of urine from the unnary system The 
etiology of this variety of hydro-uictcr and hydronephrosis is still 
under discussion but it hns been suggested that a functional defect 
may be present m the neuro muscular mechanism of the lower part 
of the ureter associated with a spasm of the muscle in this region 

The operation of presacral neurectomy (see page G80) has been 
carried out for tins condition, with reduction m the size of the 
dilated ureters and an improved function, the degcec of benefit 
obtained by the patient being in great degree dependent upon the 
amount of permanent damage inflicted on the walls of the ureter®, 
by the associated infection Effects of the operation have so far 
been seen to be continued for over a year without relapse 
(II Ogier \\ ard ) 

Nephrostomy — Incision and drainage of the sac without 
any attempt to overcome the cause of the obstruction is some- 
times performed This has been followed in between 30 to 45 
per cent of cases by re-cstabhshment of the flow of the urine 
through the ureter and healing of the nephrotomy wound. In 
the remaining cases a fistula persists 

Nephrectomy. — Primary nephrectomy is only indicated when 
the sac is v ery large and its wall so thin and fibrous that no renal 
tissue^ is present, and when it can be proved that a second 
kidney lsjpresent and efficient 
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Secondary nephrectomy is required when nephrotomy and 
plastic operations have failed 

RENAL PAIN UNASSOCIATED WITH ANATOMICAL 
CHANGES IN THE PELVIS OR CALYCES 

There is a definite group of renal colic patients, the majority 
of whom are women, in whom no organic pathology can he demon 
strated The condition is usual]} found m highly sensitive m 
dividuals and the attacks are apt to be precipitated by any emotional 
stress The attacks maj be sea ere in character, and typical of 
renal colic, and maj only be relieved by morphia NounduemobiUty 
of the kidney is found and pyelography does not demonstrate any 
changes in the calyces pehis or ureter The patient howeaer 
declares that the discomfort produced by distension of the pelvis 
during pyelography is identical with the pain from which she 
suffers, and pyeloscopj may reveal a disturbance of the peristaltic 
rhythm of emptying of the pelvis, usually m the nature of irregular 
and incomplete contractions, so that the impulse for peristalsis 
either does not reach or does not pass beyond the uretero pelvic 
junction In other cases there may be slowing down and irregularity 
of the contractions of the calyces or else of a single calyv Those 
disturbances of peristalsis cause delayed emptying and in course of 
time may be followed by dilatation 

Patients of this type arc apt to drift from one institution to 
another until finally an exploratory operation or even a nephrectomy 
is carried out, for the relief of pain It has been suggested that 
these cases are duo to a disturbance of the sympathetic nervous 
system of the kidney and ureter, and the term sympathetic^ tonus 
has been applied to it by some authors (S II Hams and It G S 
Hams) The only treatment, apart from rest and attention to 
general health, is the operation of renal sympathectomy or denerva 
tion It is earned out by exposing the kidney through a lumbar 
incision, isolating the pedicle and, with a blunt instrument such as 
a probe, dividing all the nerve fibrils contained in the pedicle, 
beginning on whatever aspect of the pedicle offers most ready access, 
and working in the direction of the kidney The renal pelvis on 
both aspects as far as the hilura the uretero-pelv ic junction and 
the first inch of the ureter, are also denuded of nerves the superior 
ureteral nerve being divided m the process If relief is to be 
obtained the operation must be done with great thoroughness, care 
being taken to avoid rupturing blood vessels, or to tie them if 
by inadvertence this should occur Occasional cases are en 
countered in which the tissues surrounding the pedicle are extremely 
fragile and bleed at the slightest touch. But this is exceptional 
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and if the denervation is earned out completely, permanent relief 
of pain may be obtained 

LITERATURE 

AlbarraB, J , Bull del Acad deMtl I89S p CO 

EUIs and Evans, Quart Journ Mtd , 1021 xxvi 231 

Harris, 5 Harry and Harris, Richard C S., Pnl Journ LriA, 

Dec 1030 B, 307-371 
Hepburn, A e te l tig Surg So f.Jan 1031 
Israel, J, Deulj mtd. IV och 19W p 22 

Uchtenberg, A von, Journ -truer Med A»*oc , 1A< 1020, p 717, 
and Nov 30 1929 p 1700 

Legueu F„ and Fey, B„ l’epta of iourth Internal Congr ol Urol 
Brit Journ Urol Juno 1930 p 131 
Leys, Ann d 21 al d Org 6 In Unn 1000 1 CTO 
Macmyn, D J , lint Journ Urol, Juno 1029 p ICO 
Marlon, C , £f on le Ml l, Marti I 19J2 p "Oo 
Mayo, VJ,Joim Atner .Med A**oc , 1009, p 1383 
Morley lancet Juno 11 1910 
Ormond J K., Jou rn of Urol* 1931, sxa, p 117 
Papin, E / res,* 21. J \ »v 192 p 1102 
Qutnby.Vf C, Journ liner Mtd lssnc Nov T50 1929 p 1”09 
Thomson-Walker, J., Laicet \ug II 1900 nn 1 June 17, 1911 
Tram Med Soe I-tmdon^ 1912 
Bril Journ Itidn 1 xsu, 91 
VCIeker und Llchtenberg, Bntr z Ihn Chr , 1907, p 1 
Wagner, Folia Uni . June 1907 
Ward, R Ogter, £>I Bart lloxp Kepi* 1933 
Wallers Waltman anl Braaseb, W F , Journ Amr Mtd A nor 
Nov 30 1929 p 1710 

WUdbolz, H„ ZeiU J Vnl Ch r „ 1931 «xl 62 
Wlnsbury- While, H P., Brit Journ Surg , 1925 



CH \PTER M\ 

TUMOURS OF THE KIDNEY AND URETER 
TUMOURS Or THE KIDNE1 
New growths are found m greater \anet> in the kidney than 
elsewhere in. the body Benign growths of the kidney are fen 
and rare but malignant growths are moro common Here as 
elsewhere the border line between innocence and malignancy is 
U1 defined Secondary growths in the kidney are infrequent 
They occur ns a part of a widespread metastatic deposit and 
are of no surgical importance 

BENIGN GROWTHS 

Benign growths form less than 7 per cent of renal growths 
The> are more interesting from a pathological than from a surgical 
standpoint 

Adenoma 

Adenomas occur as small tumours and may reach the size of 
a cherry The} are subcnpsulnr usuall} single but maj be 
multiple, round or nodular greyish white or pink m colour and 
surrounded by a distinct capsule They usually occur in kidneys 
which show chrome interstitial nephritis 

Two varieties are described — a papillary which consists of 
acim lined with cylindrical epithelium and containing papillary 
formations, and an alveolar or tubular form consisting of solid 
or hollow masses of cylindrical epithelium 

Lipoma 

Lipomas are usually small multiple tumours situated under 
neath the capsule (Tig 44 ) \ cry rarely a large lipoma has 
been observed 

PnjpoMv 

Pure fibromas are extremely rare The} have been found as 
small fibrous nodules m the cortex or medulla 

Leio Mvosu 

This is a very rare form of growth of the kidne} occurring as 
small nodules of smooth muscle fibres originating m the smooth 

190 
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muscle of the capsule of the tidne\ (see under Perireiwl Tumours 
p 230) 

Diagnosis of benign renal tumours. — The diagnosis of simple 
growths of the Hdnej is very difficult Those of Bmall size 
gi\e rise to no sj mptoms ant! are found post mortem Large 
growths arc indistinguishable clinically from malignant growths 
and unless a positne diagnosis of simple growth can be made on 
exposing the kidner ncphrectomv should be performed 

MAI IGNAKT TUAIOURS OF THE KIDNEY 
The malignant tumours of the kidney can be divided into two 



Tig — Microscopical section of lipoma of kidney 


mam groups the congenital tumours which occur in infancy or 
childhood the renal embryomas and those which occur m adult life, 
the carcmona and hypernephroma 

Malignant renal tumours of infancy or childhood 
penal embryoma — Renal embrjoraas are malignant tumours 
winch arise from the undifferentiated cells of the imotomc or 
primitive segment of the body, m the ktdnej region. It is 
supposed that cells of the myotome, displaced or arrested in 
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their growth maj later be the starting point of renal erabryomas 
Other names which fme been given to these tumours aro 
teratoid tumour Wilms tumour mixed tumour carcinoma 
sarcomatodes sarcoma of infancy adeno sarcoma and rhabdo 
myo sarcoma 

They occur usually in infancy or before the third year though 
similar tumours have occasionally been describe 1 in adults They 
hav c been found in the foetus and new born child Renal embryomas 
have the form of large lounlcd tumours apparently growing from 



Tig 45 — Microscopical section of hypernephroma of kidney 
alveolar lype 


the renal pelvis The cortex is spread out as a thin layer over the 
tumour which has a firm consistence and is yellowish white on 
section with areas of htemorrhigic and mucoid degeneration 
Microscopic examination shows the tumour to be composed of small 
round or oval cells of sarcomatous typo lying in a loose cedematous 
connective tissue Tubules lined with columnar epithelium may 
be found embedded m the less differentiated cells and sometimes 
islands of cartilage and muscle fibres are present The cells never 
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show the orderly grouping or arrangement of a true teratoma A 
renal embryonia is highly malignant infiltrating locally and forming 
metastases Attention is called to its presence not by urinary 
symptoms but by increasing abdominal distension and ascites or 
by malaise constipation and emaciation The duration of life is 
short Surgical excision can rarely be accomplished successfully, 
but the size of the growth may be reduc d by radium or X rajs 
after which nephrectomy may bo possible An embryoma is 



Fig 4f5 —Microscopical section of hypernephroma of kidney, 
papillary type 


specially sensitive to radiation because of its vascular and un 
differentiated character Radiation causes vascular thrombosis 
and sul sequent local necrosis 

Occurring in adult life Hypernephroma — A hyperne- 
phroma is a malignant epithelial tumour arising m the kidney 
The name v\ as first used by Gravitz in. 1883 because he believed 
the tumours to be derived from adrenal rests Tumours of this 
type constitute the largest number of growths of the kidney 
In CO cases of renal growth operated on by Thomson \\ alker during 


Hypemepf romaofkl Ines operation specimen 
surface slew Note renal \ein dlstcnde I with 
growth an l berrant renal arters passing to 
u( per pole <P 201 
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tho 10 jears 1019 to 1928, the pathological reports were as 
follows — 

H} pemephroma 38 

Sarcoma 2 

Adeno-enremoma 2 

Carcinoma 7 

PapilLarj adeno caremom i 3 

Lipo rhabdomj omi 1 

Teratoma 1 


Caremoma of the renal pelvis w ith stone 1 
Epithelioma of the renal peh is with stone 1 
P ipiUonn oi the renal penis and ureter 10 

GO 

If) pernophromas occur most commonly he tween the ages of 
30 and CO and maj affect anj part of the kidney The growth 
o! the tumour causes a general renal enhrgiment and, later 
lobulatod swellings on the surface In its carl) stage the 
tumour is surrounded by a capsule formed of condensed renal 
tissue, but this ms) burst, leading to the formation of a group 
of secondary tumours The growth extends into the renal 
pelvis and » characteristic feature is a tendenej to grow along 
the renal veins The natural colour is jellow but the cut surface 
has usually a mottled hfemorrhagic appearance and cj Stic areas 
with mucoid degeneration arc common The microscopic structure 
is characteristic The tumour cells arc cnbordal or columnar 
with small, round deeply staining nuclei and clear vacuolated 
cytoplasm, contauung lipoid granules Tho arrangement of the 
cells is very varied In some regions there may be cysts with 
mtra papiUarj projections or more commonly there is v papdlo 
matous arrangement round a v ascularizcd connectn e tissue core 
Elsewhere an alveolar or acinous formation maj be found The 
stroma is usually scantj, the groups of cells being separated by 
delicate capillaries ami a lew shreds o! connective tissue orilj 
There is stiU considerable difference of opinion as to the origin, 
of these growths The argument tint tho tumour arises from mis 
placed fragments of the suprarenal gland is based on the resem 
blance which the tumour cells bear to the cells of the zona fas 
ciculatn of the suprarenal, and on tiie fact tint they contain 
lipoid and glycogen Thcv do not contain adrenaline because 
the formation of the adrenaline is onlj a function of the suprarenal 
medulla Adrenal “rests ’ from which such tumours might grow 
have been found in the kidney, liver, and broad bgament On the 
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other hand there is a good deal to be said against the theory of 
ori"ra from adrenal ' rests ’ Hypernephromas onlj occur in the 
kidoc) , and if they were derived from adrenal “rests ” the commonest 
site of origin should be the upper pole of the 1 idncy, but the} may 
occur with equal frequency in any part Moreover though there 
may be a resemblance between the histology of hypernephroma and 
normal adrenal cortex, there is little resemblance to true suprarenal 
tumours Histological pictures verv similar to those of hyper 
nephroma may often be seen in tumours of other organs such as 



Tig 47 — Microscopical section of carcinoma of kidney, 
adenocarcinoma type 


the bladder testicle anl liver It is more probable that the 
hypernephroma arises from renal epithelium and not from adrenal 
* rests 

Carcinoma — Carcinoma of the kidnej is a malignant tumour 
arising from renal epithelium If as suggested above, a hyper 
nephroma also arises from renal epithelium the two tumours might 
be included under one beading However it is convenient to 
continue to label as carcinomas certain malignant tumours which 
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differ both in tbeir gross characters and histology from the typical 
hypernephroma. The chief distinguishing feature is that carcinomas 
are uniformly firm in. consistency, yellowish-white in colour, and 
non-lobulated. Microscopically, the cells are clear or granular, 
and arc arranged in solid groups or as a papillary adeno-earcinoma. 
Wetastases arc frequent, especially in the longs and bones, and there 
is the same tendency to invade and grow along the veins as is shown 
by a hypernephroma . Tumours are often encountered which in 
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the capsule of tlio kidney til es place m large growths Examine 
tion of the perirenal adhesions aud idjpose tissue occasionally shows 
microscopic nodules of growth when nothing is seen with the naked 
eye In the later stages neighbouring organs and nerves are 
invaded Extension along the lymphatics to the lymph glands 
1) mg alongside the aorta and v ena cav a usually occurs late Lym 
phatic glands at the root of the neck and grom have been the seat 
of deposit m rare cases The suprarenal capsule is very frequently 



hig 49 — Microscopical section of kidney infiltrated by 
lympl o sarcoma 


invaded by tumours of tbe upper pole of the ladney In the 
majority of adult cases the growth invades the pelvis, where rarely 
it forms a pedunculated tumour In children the pelv is 13 usually 
free from growth from the pelvis the growth may spread down 
the ureter and project into the bladder, or a portion may become 
detached and be held for a tunc at the ureteric orifice or engrafted on 
the ureter Metnstascs may occur early in hypernephroma when the 
primary growth is still small, or the renal growth after a period of slow 
dev elopraent may suddenly increase rapidly and form metastascs 
Hypernephromas are specially prone to form metastases in bones 
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In children lymphatic glands may be affected late, but there 
ia frequently no deposit apart from the kidneys 

The most common seats of metastatic deposit are the lungs, 
(44 per cent ), liver (20 per cent.), lymph glands, and bones (8 per 
cent), and more rarely the second kidncj, pleun, omentum, 
suprarenal gland, and brain 

Concomitant diseases of the kidneys, such as stone, movable 
kidney, and tuberculosis, have been observed with new growth, 
but these conditions have no etiological value 

The kidney which is the seat of a new growth shows fibrous 
induration in the neighbourhood of the tumour, the result of 
compression There is also epithelial and interstitial nephritis 
in this and m the second kidney, due to the absorption of toxins 
from the growth (Albarran) This diminishes the functional 
value of the Bccond kidney, and may be the cause of death after 
nephrectomy 

Obliteration of the ureter by portions of growth or by com 
pression may give rise to hvilronephrosis, and accumulation ol 
clots in the pelvis may produce a hajmatonephrosis Chronic 
myocarditis from the circulation of toxins is frequently present, 
and is a cause of heart failure after nephreefom) (Israel) 

Symptoms. — The cardinal symptoms of new growth of the 
kidne) ore hematuria and tumour 

Hccrmluna is the mo3t constant symptom and usually the 
first to appear In adults it js present in over 90 per cent of 
cases, and is the first symptom in 70 per cent In children it 
is much less frequent, occurring in onlj about 1C per cent of 
cases, and it is rarely present until after an abdominal tumour is 
discovered The first appearance of hzematuna sometimes follows 
a strain or blow on the Iom, but the initial attack and subse 
quent attacks are usually spontaneous It is intermittent and 
capricious Blood appears without cause, and lasts a day or a 
week or longer, and then disappears for on indefinite period, an 
interval of a week, a month, six months, or a year occurring before 
the next attack Best in bed may be followed by disappearance 
of the blood, but often it does not influence the attack. 

The blood is well mixed with the unne, and may be dark 
purple, or bright red, or only a pink tinge W hen the unne appears 
clear, blood cells may be found with the microscope 

Clots are frequently present, and slender worm like clots 10 
or 12 m long are sometimes passed (Fig 50 ) Israel desenbes a 
special form of clot found in new growth of the kidney The clots 
aTe the size and shape of maggots, are red, pale yellow, or white, 
and are contracted at parts They occur in a slight!} bloody unne 
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Clota may block the lumen of the ureter ami give rise to attacks 
of ureteral colic with sudden disappearance of the blood in the 
urine Copious h'cmorrhage may fill tbe bladder raptdl) with 
clots and cause stnngur) 

Ihe hrenvitum has no relation to the size of the growth A 
small grouch may cause copious and repeated haemorrhages 
while the hemorrhage from a large growth ma> be scant; and 
occur at long intervals 

Hacmatuna occurs in all forms of renal growth It is least 
frequent in the mixed sarcomas of children and infants 

Tumour is a v erv frequent 
B)mptom It is present m 
the advanced stage of nearly 
all growths (81 pec cent — 
Albarran and Imbcrt) It is 
the first symptom less often 
than is hematuria (23 per 
cent — Ilcresco) In children, 
however tumour is almost 
constant (DO in 142 cases 
— \\ alher) aud is the initial 
s} raptom in about one third 
of cases 

The kidney can usually be felt enlarged when hxmatuna first 
appeals \\ hen the new growth is situated at the upper pole it 
is not pal | able until it has reached a large size The kidnej is 
however pushed down and can be felt lower than normal Small 
tumours of the lower pole can be detected in favourable subjects 
Israel felt a tumour the size of a nut in this position 

A large growth is easily felt ami has the characters of a renal 
tumour (I ig 51 ) It forms a rounded mass occupying the loin 
On percussion a dull note is given and there is usually a resonant 
band formed by tbe colon on the surfico of the tumour, or the 
flattened colon can be rolled under the finger The colon may 
be distended with an to assist the examination The turnout is 
rounded and frcquentlj smooth, and is firm and resistant There 
m3) be nodular irregularities and some parts of a large growth can 
occasional!) bo felt less xesistant than others The mass extends 
backwards into the loin and can be felt here with the fingers below 
the 12th rib \\ hen it is small the sensation of ballottement can 
be detected by projecting it forwards from the lorn against the 
hand laid flat on the abdomen In a large growth the mass is 
already in contact With the abdominal wall and this sensation is 
lost The tumour usuall) moves with respiration, and retains this 





1 ig at) — Lretcral clots in renal 
iunmatuna 
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character until it has reached a large size. If it is fixed, and 
especially when the tumour is still small, adhesions have already 
formed. 

When masses of enlarged glands lie along the aorta they may 
be continuous with the tumour on palpation, and a large irregular 
mass is felt. 

Pain is a common symptom, and is due to a variety of causes. 
Attacks of ureteral colic are, as already mentioned, produced by 
the passage of clots along the ureter Severe aching renal pain 
may be due to tension within the renal capsule, caused by engorge- 
ment of the kidney or haemorrhage into the growth Constant 
aching pain, unaffected by movement or by the \amtions in 
the hmmaturia, and only temporarily relieved by drugs, is the 



Fig. 51. — Visible tumour in case of large renal growth. 

characteristic pain of renal cancer. It is caused by the spread of 
the growth beyond tlie kidney and the in\ olvement of nerves It 
may take the form of intercostal neuralgia, or may radiate to 
the genital organs or down the thigh. I have known constant 
sciatica-hke pam precede by some months the onset of bamiatuna 
and the appearance of enlargement of the kidney. 

Changes may be present in the urine apart from Jmnatuna. 
Occasionally portions of growth are passed in the urine, the 
nature of which can be recognized by the microscope. Cancer 
o 
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cells are said to be present in the urine in some cases but it is 
very doubtful if these are not cells demcd from the epithelium of 
the renal pelvis The absence of such formed elements hag no 
diagnostic importance 

Albumin may be due to a small quantity of blood which cannot 
be detected with the naked eye, or it may be due to toxic nephritis 
Pyuna is present in the rare cases where calculus coexists with 
growth 

The quantity of unne is frequently increased, the polyuna 
being due to the higher pressure m the renal v essels Tests fihow 
in impaired renal function in the early stages 

According to W liters one or more of these changes in the 
urine are found tu 90 per cent of cases 

1 aricocclc is sometimes obsened It develops steadily, some 
times rapidly It may be an early sy inptom and may already be 
present when the first b'ematnna appears but it usually develops 
late m the course of the disease It is due to pressure either of 
enlarged glands or of the growth itself or it may be produced 
by engorgement of the capsular veins which anastomose with the 
spermatic vein It disappears after nephrectomy, and should not 
be considered a contraindication to operation 

Hochenegg states that if the vancocclo docs not disappear in 
the genu pectoral position it is due to compression of enlarged 
glands and the growth is inoperable 

Cochena occurs m the late stages It is sometimes present but 
is never a pronounced feature in the early stage of the growth 
Israel has described a specific fa er in 8 per cent of cases of 
new growths of the kidney It may occur early or late m the 
course of the disease, and may be remittent or recurrent or 
there may be occasional attacks It disappears after complete 
nephrectomv 

Hypertrophy of the left ventricle is frequentlv obsened In 
creased arterial tension has been observed by some authorities, 
and it is stated that these patients dm of cerebral haemorrhage 
This has been attributed to the absorption of increased quantities 
of suprarenal secretion in cases of hypernephroma An abnormally 
rapid pulse is not uncommon, and is said to be due to pressure on 
the lumbar sympathetic ganglia Tins symptom is common to 
other large growths in the lower part of the body 

The X rays give a dense shadow with indefinite outline m large 
growths of the kidney Metastatic nodules in the lungs are clearly 
show n by the X ray s and this method of examination should 
be used before operation m every case The symptoms of 
pulmonary metastases may be insignificant 





Fig l Large solid growth In upper pole enlarged 
and cupped upper calyx (p 219 ) 

Fig 2 —Deformity of double renal pelvis In polv cystic 
kldnev (P 22 3) 


Plate li 



Fig 1 Papilloma of renal pelvis upper wall {p 212) 
Fig 2 Kidney displaced and seat of new growth 
Note spider deformity of calyces (P 212 ( Mr 
C *1 c Ball s case ) 


PlATfc 12 
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Course and prognosis. — Symptoms are frequently present 
for a number of y ears before the patient is submitted to operation 
Kronlein, Israel, and Loumeau operated on patients respectively 
eight, twehe, and fifteen years after the first symptom The 
general health may remain unaffected for four, eight, or ten 
years 

Garceau found that the average duration of the disease from 
the appearance of the first symptom to the fatal issue in 32 cases 
was three and a half 5 ears The course is rapid where meta 
stascs ha\e appeared 

Diagnosis.— The early diagnosis of renal grow th rests almost 
entirely on pyelography Prior to the introduction of this method 
of investigation, the recognition of a growth rested on unilateral 
bleeding associated with the existence of a palpable tumour The 
presence of cancer cells or of portions of groirth m the urme is such 
a rare phenomenon that it cannot be depended upon to gue help 
and exploration of the bleeding kidney was the only certain method 
of diagnosis The differential diagnosis between a renal swelling 
caused by congenital cystic degeneration and new growth rested 
chiefly on the observations that bleeding was more constant and 
more copious m neoplasm, the renal swelling more rapid in dc\e!op 
meat, and confined to one side In the case of congemtal cystic 
disease on the other hand, the patient, in spite of the presence of 
considerable swelling of the kidney , remains in robust health and 
merely suffers from a constant albuminuria The most striking 
feature of the unilateral cystic kidney is its free mobility in spito 
of its great increase in size 

To day, by means of pyelography, new growth can be diagnosed 
before any enlargement of the kidney is palpable Not only is it 
possible to know by this means that a growth is present but a shrewd 
guess can often be made as to the type of neoplasm that exists 
Braasck has tabulated the changes in the outline of the pelvis and 
calyces that arc characteristic of the presence of a new growth as 
follows 

I Elongation of one or more calyces or of the pelvis 

II Encroachment on the pcfuc fumen so as to cause cither 

flattening of the general pelvic outline, narrowing of the 
individual calyces, or complete occlusion 

in Secondary pyelcctasis 

iv An abnormal position of the renal pelvis 

v Deformity at the uretero pelvic juncture and upper part of 

the ureter 

Usually the earliest deformity produced by a renal tumour is 
an elongation of one or more of the calyces, brought about by the 
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tumour growing ton arils the periphery and stretching the calyx 
with it As a rule the elongation is accompanied by n di3tmct 
narrowing of the lumen of tho calyx, so aa to give to the pyelogram 
the ‘ spider leg ' deformity characteristic of new growth (Plato 
12, Fig 2 ) hrequentl) tlus change affects several of the calyces 

If the tumour involves the true pelvis cxtcnsivel), no evidence 
of the injected medium will be found ov cr a certain area, but the 
shadow will end in a more or less irregular edge (Plate 12 Fig 1 ) 
\\ here tin. growth has extended into the ureter, nn irregularity of 
the shadow will be found also m this situation As a secondary 
change to the obstruction of the outflow of urine caused b) a 
growth m this situation, there will be a dilatation of one or more 
of the cal) ces or a general condition of p) electasis 

11 the renal tumour is a large one it may cause considerable dis 
placement of the pelvic outline Sometimes, as the result of com 
pression by the tumour, the pelvis is irregularly elongated and 
narrowed as well as one or more of the cal) ces A tumour that 
encroaches on the renal pelv is may also encroach on the adjacent 
portion of the ureter, and displace it contrail) in the direction of 
the v ertebral column 

The tilling defects of renal neoplasm raa> sometimes bo simulated 
b) incomplete distension, renal spasm, blood-clot, or non opaque 
stone If doubt exists, the pyelography should be repeated m 
order to see whether the deformity is a constant one Lisendrath 
and Ivoll hav e also pointed out that the spider leg deformity that is 
usuall) a sign of renal neoplasm may also be found in polycystic 
disease In the latter case, how ev cr, the extremities of the elongated 
cal) cos are more likely to be widened than to taper, and their 
whole outline to be crescentic from the pressure of the c>sts 
Another dillerence is that polycystic disease, unlike renal neoplasm, 
is general!) bilateral 

Treatment* — Palliative treatment is adopted in cases 
which are unsuitable for nephrectomy It consists in the admin- 
istration of such drugs a3 ergot, adrenaline, opium, and calcium 
lactate to control haemorrhage, and opium, morphia, bromides, 
aspirm and phenacetm to soothe pam, attention must also be paid 
to the bowels, smee the pressure and adhesions of the growth may 

Calcium lactate should be administered with caution as it 
encourages the formation of clots and may give rise to clot 
colic Treatment of the tumour by means of radium or b) deep 
X ray therapy may also be instituted Radium has not proved 
very satisfactory but better results arc being obtained from the use 
of the more powerful X ra) plants. 
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Radical treatment by total nephrectomy, performed as 
early as possible is the onlj method which holds out a prospect 
of cure Partnl nephrectomy is unsuitcd to the treatment of 
malignant growth of the ladnev 

Operation is contraindicated where (1) the growth has spread 
beyond the hidnej, (2) the second kidney is functionally made 
quite, (3) tho patient is weak and cachectic and ( i) the heart is 
dilated and feeble 

It is therefore necessary to ascertain before proceeding to nephrec 
tomy whether the growth has spread beyond the kidnev Where the 
kidney is still small the disappearance of movement on respiration 
is an important sign of spread beyond the kidney but immobility 
in a large tumour has not the same significance The extent of 
the growth can best be ascertained after exposure of the kidney 
In all large growths the peritoneum should be opened and the 
peritoneal aspect of the tumour examined The upper pole of the 
kidney can at once be explored bj this means whereas it cannot 
he reached until a fate stagp of the operation if approached extra 
pentoneally I have twice had to desist from nephrectomy on 
finding the peritoneum adherent and nodular over the highest 
part of the kidney in tumours which in other respects appeared 
to be suitable for removal 

The Ijmph glands lying alongside the aorta or the vena ca\a 
should be examined by palpation and if the peritoneum is opened 
a further examination should be made The most frequent scat 
of secondary growths is the lungs and a radiograph of the thorax 
should be obtained. The liver should be examined by palpation 
and percussion 

The condition of the second kidney is ascertained bv cithe 
tcmation of the ureters and examination of the unne thus obtained, 
and by the use of the tests for the renal function The presence 
of chrome nephritis does not contraindicate operation if the 
renal function is ndcquatelj performed 

The ideal operation should remove the kidney and growth, 
the adipose capsule the lymphatic vessels and glands and the 
fat in which they are embedded and the suprarenal capsule 
Nephrectomy may be performed by the abdominal (transpentoneal) 
or lumbar {retroperitoneal) route 

Where a diagnosis has been made before operation abdominal 
nephrectomy will give a better approach or the growth maj ho 
exposed by the lumbar retroperitoneal route and the peritoneum 
opened to the outer sido of the colon 

Gregoire has described an operation which is to be recommended 
when a diagnosis of new growth has been made 
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A. firm pillow is placed under the diseased side as far as the 
vertebral column, and the body is curved backwards 

The incision runs in the anterior axillarj line from the costal 
margin to the iliac crest, and each end of thi3 is carried forwards 
for 4 or 5 cm along the costal margin and iliac crest respectively 
This is earned through the muscles, and the peritoneum, colon, 
and pcnrenal fascia are then displaced forwards from the muscles 
of the posterior abdominal wall as far as the vertebral column 
The fascia of Zuckerkandl is incised 1 cm behind the reflection of 
the peritoneum, and the peritoneum and colon are stripped for- 
wards The upper pole of the kidney, with the suprarenal capsule, 
is separated, the renal vessels are ligatured, the ureter is tied, and 
the kidney removed The adipose tissue, lymphatics, and glands 
are now dissected along the vena cava and aorta, preserving the 
spermatic vessels In 2 cases Priestly and Walters opened the 
inferior veni cava and extracted a polyp of carcinoma projecting 
into it The v em w is sutured w ith oiled silk and both patients 
made a good recover} 

Dangers of nephrectomy for renal grouth —The immediate 
danger is hemorrhage The kidney is frequently surrounded by 
large, dilated, easily tom veins, and free venous haemorrhage, 
difficult to control, raa> take place Formidable veins are also 
met with at the upper pole, and arc difficult to reach They arc 
controlled by a temporary packing during the operation The 
renal vein is easily torn when it is filled with growth, and may 
give use to severe htemorrhage The inferior vena cava has been 
torn, and lateral suture has been performed (see Nephrectomy, 
p 314) Fulmonaiy embolism has been caused by the sepata 
tion of a clot or portion of growth in the renal veins during 
operation 

The wound may be Eoiled with carcinomatous tissue, and as 
a result recurrence takes place m the scar 

Anuria may Bupcrvene from inadequate function of the second 
kidney This danger should not arise in properly selected 
cases 

Cardiac failure may occur at the close of or soon after the 
operation, or it may be delayed Chrome myocarditis predisposes 
to its occurrence 

Jt emits — The mortality of nephrectomy for renal growths ha3 fallen 
during recent years from 76 per cent (Manges 1SS5) and 65 2 per cent (Tuffier, 
1889) to 22 per cent { Albarran and Imbert, 1902) Schmieden's statistics of 
329 cases show that the mortality during the first ten years of renal surgery 
wa3 64 3 per cent , jn the 6ccond ten years 43 0 per cent , and in the third 
22-0 per cent m adults 

The high death rate in the earlier operations was largely due to septic 
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infection, and this also explained the higher mortality of fransperi tones! 
nephrectomy as compared with the retroperitoneal operation 

In the transperitorical operations previous to 1890 the mortality ms 50 
per cent , while the mortality of tho retroperitoneal operation was 37 or 38 
per cent (Gross, Brodeur) 

Operations performed after 1890 showed a mortalitj of 23 per cent for 
lumbar and 21 1 percent for transp^ntoneal nephrectomy (Albatron anil 
Imbcrt) 

Death is due in these cases to septic infection, heart failure, shock, asthenia, 
and anuna 

£nfe results — Recurrence takes place in CD per cent of cases, and in 
over 70 per cent of these it appears within the hr»t year After tho first 
year it is less common, and it becomes still rarer after tho third or fourth 
year Cases of late recurrence after three years have, however, been ro 
corded by Bloch (three years), ITclfench (three and a half years), Abbe (four 
and a half years), Witzel (five >ears), and Ljunggren seven to ten years 
Hand and Broders traced 193 nephrectomies for renal tumour at tho Mayo 
Clinic (1901-23 inclusive), of these 89 died during tho first two vears, 23 m 
hospital, 50 in less than a year and 16 up to 2 years They have subdivided 
post operative results according to the degree of malignancy of the tumour, 
and have found that the expectation of life is three tunes greater for tumours 
of grade 1 than for tumours of grade B1 

Twenty four cases had Buruml at tho tune of their report for 10 years 
or more. 

The recurrent growth it moat frequently found in the scar It oc-urs 
also in tho lymph glands, lungs, and liver, and in these cases metastasc* have 
almost certainly taken placo before the operation 

Forgua found that 2s coses (7 to 10 per cent ) had survived at the end of 
the fourth year without recurrence Wagner found 21 cases remaining well 
after three years (16 adults, 5 children) Cases of survival for 10 yiars or 
more after operation arc noted in Swan’s senes, Judd and Wilkinson described 
3 cases of carcinoma, 2 of which wero operated upon in 1915 and I in 1906 
AU were alive and well in 1933 

Results in children — In children the operative mortality is higher, and 
recurrence is more rapid and more frequent than m the adult Walker 
states the general mortality from operation and recurrence at 93 22 per cent , 
whilo Albarran and Imbcrt give tho mortality from operation as 25 to 30 
per cent , and stato that recurrenco takes place in between 67 and 8 1 per cent 
of survivals Simon has collected 11 cases in good health a year after tho 
operation, during which the longest were— Israel five years, Daderlem four 
years, Schmidt three years, and Sbend and Rovsmg each two years Tho 
longest survival of which I hai e definite information is n cose operated on by 
J D Malcolm, in November, 1892, which was well in February, 1911, 
eighteen years and three months after tho operation Abbe, of Now York, 
recorded two eases of prolonged survival in one the patient died of new 
growth in the remaining kidney four and a half years after operation, tho 
other patient was alive and weii over ten years after operation 
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TUMOURS IN THE RENAL PELVIS AND URETER 

The majority of growths in the kidney project into the pelvis, 
hut growths arising primarily in the pelvis itself are distinctly rate. 
Statistics giving the ratio of growths of the pelvis to neoplasm of 
the kidney itself vary enormously, from 1*4 per cent. (Judd) to 
15 1 per cent (ThomsonAValher), the a\ erage being from 7 to 8 
per cent The number of cases diagnosed and operated upon 
has increased m recent years 

They may be divided into two main groups- the papillary and 
the solid growths Each of these groups may in turn be divided 
into two subgroups, the papillary into benign papillomas and 
papillary carcinomas, and the solid into transitional-cclled car- 
cinomas mid squamous celled carcinomas Swift Jaly points out 
that this classification is not strictly accurate, from the point of 
v icn of pure pathology, ns in many cases n single growth may in 
different places show different characteristics, for example, the 
characteristics of a papilloma and of a squamous-celled carcinoma. 

Papillary tumours are the most numerous and comprise three- 
quarters of the whole. Out of 337 eases of growths of the renal 
pelvis collected by Swift Joly, 120 were benign papillomas, 138 papil- 
lary carcinoma, 29 transitional celled carcinoma, and GO squamous- 
celled carcinoma More than half the cases of papilloma occur 
between the ages of 30 and 60 while the majority of the malignant 
growths are found between the ages of 10 and 70. Men are ap- 
parently more liable to develop pelvic growths than women. 

Etiology.— In the case of papillary growths, no predisposing 
cause has been found, but in the case of solid growths, stone and 
infection are important etiological factors More than 50 per cent. 
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of squamous celle I carcinomas have been found m conjunction with 
calculous pjonephrosis 

Pathology — When the growth is a papilloma it 13 usually 
situated at the junction of the peKis anl ureter Pxpillomas are 
also found m the ureter itself especially at its lower end and 
from the renal pelvis thev maj extend through the ureter into 
the bladder (Fig 53 ) In 46 collected cases IlcConn found 
extension to the ureter in 23 and the ureteric onfice or bladder 
was mvoUod in 17 The structure anl appearance of these 
growths resemble close!} those of ordmar} bladder papillomas 
but they show a greater tcndenc) to become railignant To 



L jg 52 — Papillomatous growth of renal pelvis with 
malignant growth of kidne> 

outward appearance the malignant form of papilloma resembles 
verj closely the innocent but on microscopical examination the 
cells ol the papilloma arc found to infiltrate the whole of the 
pelvis or ureter The growth spreads to the ladnc 5 and along 
the ureter and a growth may be implanted at the orifice of the 
ureter 

Columnar celled carcinoma forms a nodular growth Prolonged 
inflammation of the renal pelvis or ureter causes transformation 
of the epithelium into stratified squamous epithelium and patches 
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of ItucophKn arc produced In this squamous ccljod epithelioma 
may arise These tumours spread rapidly to neighbouring structures 
and the lymphatic glands, and form metastases 

When the growth is situated at the outlet of the pchis or in 
the ureter the obstruction produces hydronephrosis, and if htomor 
rbage occurs this becomes a b'omatoncphrosis Pyonephrosis 
results if this becomes infected Wright and Morley record a case 
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of hydronephrosis in a horseshoe Kidney caused by a papilloma 
at the uretero pelvic junction 

Symptoms. — The symptoms resemble those of growths of the 
kidney There is lucmatuna of similar characters, together with 
pain and tumour There are attacks of renal retention accom 
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pamed by intense renal and ureteral pain and rapid enlargement 
of the kidney These variations m size are much greater than are 
observed m new growths of the kidney 

On cystoscopy a tumour may be seen projecting from the ureter 
or implanted on the lip of the orifice When a detached portion 
is caught at the ureteric orifice it will be passed in the urrne in a 
few days, and a later cy stoseopy shows the onfice free from growth 
Catheterization of the ureter shows an accumulation of blood and 
urine m the renal pelvis Cells characteristic of the growth may 
be found in the fluid 

Portions of papillomatous growth may be passed m the unne 
after attacks of renal cohc and temporary cessation of haemorrhage 
In a case under my care these fragments had been passed at fre- 
quent intervals for four years, and had been pronounced benign 
m character by an able pathologist The kidney then began to 
increase rapidly in size, and I removed a large carcinomatous 
kidney with papillomatous growth in the pelvis 

Diagnosis — The symptoms resemble those of a renal neoplasm 
so closely that it is only possible to arrive at a different! il diagnosis 
by means of pyelography The growth itself is rarely palpable 
but when the ureter is obstructed, a swollen kidney may be dis 
covered Examination of the urinary sediment rarely gives con 
elusive information, since although epithelial cells are commonly 
found, villous processes and portions of growth arc distinctly rare 
Cystoscopy during a bout of hoematum reveals the fact that blood 
is coming from one of the ureters and occasionally a fringe of 
growth is seen projecting from the orifice This occurred in 33 
out of the 101 cases of villous papilloma collected by Swift Joly and 
in two out of 32 cases of solid carcinoma When a neoplasm is 
present in the ureter, the passage of the catheter is usually obstructed 
When the catheter cannot bo passed above the obstruction, a most 
important Bign is occasionally found namely the absence of bleeding 
if the eye of the catheter lies above the obstruction, and its presence 
if it hes below 

Pyelography is the only method of obtaining a certain (bug 
nosis Sometimes tlic intravenous method fails owing to the 
kidney on the side of the growth having become functionless 
Ascending pyelography is to be preferred since it gives the most 
accurate information as to tho size and position of the pelvic 
growth In a few instances, mechanical difficulties may be ev 
penanced in passing the catheter to a sufficient height m tho 
ureter to allow of a good pyelogram being made The characteristic 
change is a filling defect of the renal pelvis and calyces (See 
Plate 11, Fig 1, facing p 210 ) If tho growth has caused hydro 
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nephron* the filling defect nn\ lie obscured or cn«i!y overlooked 
It thus happens tint mam ca*es of carcinoma of the pelvis are 
not detected until the lijdronephrotic kidney is removed at 
operation Occasionally a filling defect may be produced by a 
soft non shadow forming stone which cannot be distinguished 
from a papillirj growth A similar mistake mav also be caused 
bj blood-clot and granulomatous lesions m the pelvis Some 
times a pelvic growth will so obscure the outline of tho calyces 
ns to make it difficult to distinguish the condition from a growth 
arising in the parenchyma of the kidnev 

In ca^es of solid growth, a p}elography raaj not reveal the 
presence of a loealwed tumour, but only a diffuse infiltration of the 
walls of the ureter giving its lumen an exceedingly irregular 
appearance 

Prognosis. — Even m tho case of innocent papillomas, the prog 
nosis is grave owing to their tendency to become malignant 
Swift Jolj reports that recurrences were found in approximately 
half the cases of benign papillomas that were followed up, and 
m about two-thirds of the cases of papillary carcinomas 

Treatment.—' The treatment of villous tumours consists m 
nephio ureterectomy Simple nephrcctora} is so often followed 
b> recurrence in the ureter that it is no longer worth doing "When 
the growth is situated at the lower end of the ureter, it may be 
nccessar* to remove a portion of the ureter and the bladder wall 
BUTTOundmg the ureteric orifice as well ns the lower end of the 
ureter In exceptional cases in which pyclograms would appear to 
indicate that the growth is entirely confined to the lower portion 
of the ureter ureterectomy alone may be performed and, if 
sufficient length of ureter remains, the stump implanted into 
the bladder 

Resells — \s Ins already been stated tl ere is a great ten lenc> for be min 
growl l s of the pelvis to recur Among 50 cases followed up after operation 
in S«ilt July's collection tl ere were 23 recurrences mil within a year of 
operation in II within ono and three rears nfler operation and in one caso 
during the fourth venr In IS of these rases tho secondary growth was 
within tho ureter in II in the bladder in 4 in 11 e wound in 2 tho spinal 
column and in ono there was a general carcinomatosis 

Analysing 26 cases of primary carcinoma of tl e renal pelvis treated by 
nt'jlrimtenrv ktA punVeA -cntftvmftvnrv Yi CaWt miA Y» jV SVien VuAe VrnA. 
there were 2 deaths in hospital the remaining 24 patients living an average 
of 23 I/lOth months Seven were still living at the time of making the 
report Tlie gravity of the prognosis depends on the degree of malignancy of 
tho growth the absence or presence of implantations in the ureter or bladder, 
and whether the perirenal tissues have been infected or not From these 
statistics it will be seen that t! t after results of operations for mal gnant 
tumours of the pelvis are extremely unsatisfactory Tlio employment of 
T ray therapy or radium after an operation would not appear to exercise any 
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marked benefit on the final result Ne\ erthtlcss Albarran and Giotdano have 
each recorded cases that were well at the end of six jears, and Fenwick, a case 
well at the end of five jears. 
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CHAPTER XV 

CYSTS OF THE KIDNEY 

Apart from retention cysts of the kidney due to obstruction m 
the renal pelvis (hy dronephrosis, pyonephrosis), there arc several 
varieties of renal cysts, some of which are of doubtful origin 
These arc as follows — 

Multiple cysts in chronic nephritis 
Dermoid cysts 

Polycystic kidney and congenital cystic kidney 
Solitary cysts or serous cysts 
Hydatid cysts 

Multiple cysts occurring in kidneys winch arc the scat of chronic 
nephritis possess no surgical interest 

DERMOID CYSTS 

Dermoid cysts of the kidney are very rare only C or 7 examples 
—those of Haeckel, Rider Thompson, Modelling Malkcr, Biggs, 
Myss and Goldschmidt— being on record The cases of Haeckel 
and Rider Thompson originated in the neighbourhood of the renal 
pelvis Goldschmidt s case was subcapsular In the cases of Mad 
elung and Yi y ss the cysts were calcihed and had replaced almost 
the whole kidney In a case that came under my observation the 
patient had previously submitted to an incomplete operation of 
which I could obtain no details There was extensive scarring, 
and a long sinus leading to the region of the left kidney A large 
wisp of black hair and a quantity of pultaccous material were 
removed from a cavity m this region Some fragments of squamous 
epithelium were identified in the scrapings from this cavity The 
urine was normal, and the bladder and uretenc orifices healthy 
The sinus closed 
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POLYCYSTIC KIDNEY AND CONGENITAL CYSTIC 
KIDNEY 

In this condition the kidney is transformed into a collection 
of cysts, and has an appearance almost like a bunch of grapes 
Etiology. — Polycystic kidney is sometimes found in several 
members of a family, and there may be an ancestry of the same 
disease Fuller describes a senes of cases where the disease 
existed through four genentions in succession In infants affected 
irith poll cystic kidney developmental errors Imc sometimes 
been noted, such as horseshoe kidney, hare bp, etc The disease 
may be present at birth, and occurs m infants and in adults 
It is rarely found between infancy and the age ot 21 In adult 
life it is most common between the ages of 40 and 50 Women 
are more frequently affected than men in the ratio of 7 to 5, 
and the left side 13 slightly more often affected than the right 
The disease is bilateral m almost all cases, being more advanced 
m one kidney Lcjare found that only 2 out of 03 cases m adults 
were unilateral, and Richie only 2 out of 72 post mortem 
examinations 

Pathology. — -It is now almost universally held that the poly* 
cystic kidney of infants (congenital cystic kidney) and that of 
adults are identical 

The kidney reaches enormous proportions and may weigh as 
much as 10 lb The characteristic outline of tho kidney is pre 
served The organ is converted into a mass of cysts of varying 
sizes, some being hardly visible to the naked eye, while others 
are the size of a cherry or a grape On the surface the thin walls 
of the cyst are semi transparent, and show the clear yellow or 
brown within On section the cysts are spread throughout the 
substance of the kidney, being especially numerous in the cortex 
and at each pole In some, fine septa arc found, suggesting coales 
ccnce of smaller to form larger cysts The kidney tissue lying 
between may be indistinguishable with the naked eye 

The cysts contain a clear y ellow or sometimes brownish fluid 
which holds m suspension cortical and columnar epithelial cells, 
tube casts red blood-corpuscles, leucocytes, and sometimes uric 
acid and calcium-oxalate crystals Urea is present in small quail 
titles, and albumin phosphates, chlorides, and cholestenn are also 
constituents 

The kidney may be movable and is sometimes displaced The 
renal pelvis is often deformed, and the pyramids are transformed 
into cysts Calculi have been found in the pelvis There may 
be a double ureter, and sometimes small cysts are present on the 
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mucous niunbranc these have al o 1 een found m the bladder 
The wall of the kidney evsts is formed bj connective tissue lined 
with columnar cubical or flattened epithelium which shows pro- 
liferation m parts and the heaping up of epithelium gives the 
appearance of papill irj formations 

The traue between the cysts is fibrous and under the micro- 
scope shows tubules and glomeruli compressed and separated by 
fibrous t ssuc The larger cjsts are surrounded bj denser fibrous 
tiss le than that around the smaller 

Cjstic changes in the bver are present in IS per cent of cases 
of polycvstic kidnev The bver cysts are due to dilatation of 
biharj canals The) are not usuallj numerous but occasion 
ally the organ maj be much enlarged 

Cjstic changes have also been found in a few cases in the pan 
creas spleen tlijroid gland ovaries uterus and seminal vehicles 
HVpcrtrophi of the left ventricle of the heart and arteno-sclerotic 
changes arc frejuently present 

Pathogenesis — The following theories have been advanced 
to explain the development of the cystic changes — 

1 Congenital theory — The frequent occurrence of poly 
cjstic kidney in the new born and of concomitant malformations 
such as hare lip etc and the occasional appearance of the disease 
m several raembere of one family give support to this theory 
The congenital lesion has been held to be— 

(a) Degeneration of remnants of the Wolffian body 
( l ) Unusual feebleness of the tubules leading to dilatation 
by the uormal intrarenal pressure 
(c) Failure of union of the cxcrctorj canals with the con 
volutcd tubules 

Huber bos shown that the cxcrctorj canals and convoluted 
tubules are developed from separate structures In the early 
embrj o there arc a renal v esicle and n pnniarj collecting tubule 
which are separate structures and these become united to form 
a angle canal which later becomes convoluted Should this 
union fail to tal e place cjsts will form from the renal vehicle 
It is sgmfcont that the earlv stage of poh cystic disease is found 
in the cortex of the kidney where these developmental changes 
take place This is the most probable of the congenital theories 

2 Inflammation theory — Virchow held that the cjsts re- 
sult from occlusion of the unnarj tubules caused bv mflam 
mation of the interstitial tissue in the papilla of the kidney 
Inflammation of the papilla is however seldom found and expen 
mental evidence shows that artificial papiIJiti3 is not followed bj 
the development of cystic kilncj 
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The presence of interstitial nephritis has been held to sup- 
port this theory. It is generally believed, however, that this is 
the result, and not the cause, of the cystic formation, a view which 
is supported by the greater density of the sclerosis round the 
larger than round the smaller cysts 

3 Neoplastic theory. — This theory is supported partly by 
analogy with cystic tumours elsewhere, and also by certain his- 
tological characters There is excessive proliferation of the cells 
lining the cysts, and nuclear division is abundant The tubules 
may be filled with y oung cells, and there are papillary ingrowths 
into the cysts Transition stages between the solid masses of 
epithelial cells and the cysts are stated to exist 

At the present time the weight of opinion appears to favour 
the congenital and neoplastic theories 

Symptoms. — The congenital form may give nse to difficult 
labour, on account of the size of the kidney or liver The large 
size of the infant’s abdomen attracts attention at birth and leads 
to discovery of the tumour Death from uraemia takes place 
Boon after birth 

The conrse of svmptoms of polycjstic kidne> in the adult maj 
bs described in three periods 

1 Latent period 

2 Period of renal tumour with symptoms 

3 Period of renal failure 

1 The disease may remain latent or undiscovered until the 
kidney has attained a large size The duration of this stage is 
difficult to estimate, but it may be several years 

2 This period commences with the discovery of the enlarged 
kidney and the development of symptoms 

Tumour — Although the disease is almost always bilateral, it 
is more advanced in one kidney In most cases, therefore (76 per 
cent }, the tumour is clinically unilateral 

The tumour mav be of very large size It has the position, 
contour, and percussion note of a renal tumour In very thin 
subjects surface cysts may be recognized on palpation The 
kidney is unduly movable and may he displaced It is occasion 
ally tender Pam is present, but may be late in onset It is a 
dull aching in the loin, and there may be attacks of ureteric colic 
due to the passige of clots, or attacks of local pant with slight 
fever from rupture of cjsts 

Changes in the urine are constant There may be polyuria, 
amounting to as much a3 17* pints in twenty four hours The poly- 
uria may be interrupted by periods of ohguna, or even anuria 
The specific gravity is low , and there is usually, but not mevitabl) , 



220 


THE KIDNEY 


[chap 

a trace of albumin Casts are rarcl} found The quantities of 
urea and unnar} salts are diminished Hscmatuna occurs m 
10 per cent of cases (Luzzito), and is intermittent and slight 
The heart is hypertrophied and the attene3 are sclerosed 
(Edema of the feet, bnt not of the eyelids, occurs, and there is no 
ascites Pressure upon the bowel produces constipation 

3 In the period of renal failure the unnc becomes scant}, 
anuna supenenc3 and symptoms of uramia develop 

The patient is drowsy and suffers from se\ ere headaches dys 
pepsia, vomiting and diarrhoea The face is pale, sometimes 
bronzed, and the body emaciated Convulsions occur, and the 
patient die3 comatose 

Diagnosis. — hen the tumour is bilateral and there are signs 
of chrome nephritis the diagnosis is casilv made "When the 
tumour is unilateral the diagnosis is more difficult The tumour, 
although large retains its renal shape and is freely movable It 
does not \ar) in size, and in some cases cysts ma) be felt on the 
surface Iljdroncplirosis is excluded !»} the \anation in size of 
the h}droncphrotic tumour with catheterization of the ureter 
The differential diagnosis between cancer, pararenal tumour, 
h}datidc}st and poljcvstichidne} will rest mainly on pjelographr 
The appearance of a p) elogram of a polycystic kidney often 
resembles that seen with a renal growth It consists of obliteration 
of one or more of the cah ces elongation and when a cyst encroaches 
on the pelvis a deformity m the outline of that structure A point 
in differential diagnosis is supplied b} the fact that the elongated 
cal} ces produced b) pol} cystic disease ha\c a circular disposition 
and their extremities are more likely to be clubbed than to toper 
A aery long histor} and the fact that early changes of the same 
nature are seen m the opposite kidne} will help m differentiating 
between the two conditions 

Prognosis.— The disease is in\ anably fatal, but the duration 
maj extend over man} }ears Jossaud found that the age at 
death m 47 cases was between 50 and CO, in 17 cases between 
GO and 70, m 11 between 70 and 80 and in 2 between 80 
and 90 

Treatment.—' The disease has been shown to be bilateral in 
a\i but the larest casts ami wphicctowiv 13 eonlTarntlvcated cn 
thi3 account After nephrectomy the disease of the second kidney 
continues to develop and the patient die3 of renal failure In 
polycystic kidney more than m any other disease of the kidney 
the penod of existence of the patient is measured by the amount 
of active renal tissue, and the removal of a portion of this by 
nephrectomy can only be called for under the most exceptional 



XV] SOLITARY CYSTS 227 

conditions of severe pam or violent kmmaturia The mortality 
of nephrectomy in GO cases collected by Sober was 32 7 per cent 
Tie longest survivals were 4 after three years, 1 after five years, 
1 after six years, and 2 after se\en years 

Nephrotomy with evacuation of the large cysts has been per- 
formed for pam, and may be tried m anuna 

LITER VTURE 

Calms, Quart Joum Med , July 1925, p 359 
Fuller, Quart Joum lied , July 1929 p 507 
Hausman, Med Joum Ausl , Sept 1930, p -*15 
Huber, Amer Joum oj Anal , Supplement, 1901-5, p 17 
Meltzer, Maurice, Bnt Joum Urol , March 1929 
Schacht, A rrA Inter Med March 1931, p COO 
Selber, Dents Zeils f CAir , 1905, p 495 
Stromberg, Folia Urol, 1909, p &41 

SOLITARY CYSTS 

Large single cysts of the hidnc) are very rare They have also 
been termed “ serous " cysts — a misnomer, as m some cases unnary 
constituents ha\e been found in the fluid contents 

Gumsberg m 1903 could only find 39 cases recorded in the 
literature They arc rarely {7 cases) bilateral, and each kidney is 
affected with equal frequency 

Pathology. — The cyst may be found at the upper or the 
lower pole, or in the body of the organ, and may arise in the cortex 
or the medulla There is usually one cyst, but rarely two or three 
are present It is usually the size of a fist or of an onnge, but 
may be larger A cyst observed by Moms weighed, With its con- 
tents, 1G lb, and measured 29 bi 20 m in diameter 

The cyst projects from the surface of the kidney, and its wall 
consists of a thin, transparent, fibrous membrane in which vessels 
course The interior frequently shows the remains of septa in 
dicatmg the fusion of smaller cysts to form a single large cyst. 
Occasionally the wall is thick and very hard It has an mcom 
plete lining of flattened or cubical epithelial cells At the margin 
of attachment to the kidney a thin layer of kidney tissue passes 
for a short distance on to the cyst wall Except in very rare cases, 
the cyst does not communicate with the pelvis or the calyces 
The cavity contains clear fluid, amber or yellow, in which albumin, 
chlorides, phosphates, and traces of urea are found Sometimes 
blood is mixed with the fluid 

The parenchyma of the kidney in the immediate vicinity of 
the cyst is compressed and fibrous, but the rest of the kidney is 
normal 

Cysts m all respects similar to these ore found, along with 
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numerous small cjsts in kidnejs which are the seat of chronic 
interstitial nephritis Fig 54 shows a kidney rcmoicd post 
mortem from a man aged 6") who had suffered from enlarged 
prostate The kidney was moderately dilated and show ed chronic 
interstitial ncjhntis with numerous small and one large cjst 
and an adcno-carcinomatous growth the size of a marble 
A calculus has been found in a solitary cjst (Roche) 

A rarer form of cjst is the simple hemorrhagic ’ of which 
some fifteen ha\ e been reported m literature This tj pe mu«t be 
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distinguished from haemorrhagic cysts found in connection with 
new growths The etiology is obscure but the suggestion that 
the cyst is the end result of aneurysmal dilatation of an arterj m the 
rewal substance is a plausible owe 

Pathogenesis — The cjsts are generallj held to be retention 
cysts although the ultimate cause is not clear The fact that 
large cysts indistinguishable from these solitarj cjsts are some 
times found in sclerosed kidneys and the more frequent occur 
Tence of small cjsts m these kidneys point to sclerosis as the 
initial lesion. 
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Bngidi and Seven hold that the cysts anse from the glomeruli 
oi tubules and are due to obstruction caused by desquamated 
and degenerated cells, sometimes mixed with blood Hepler 
more recently has come to the conclusion that solitary cysts of 
the kidney do not have a common, etiology, although the mechanism 
of their production is essentially the same They may result 
from a variety of well recognized pathological conditions when 
such conditions are so situated os to produce tubuhr obstruction, 
followed by nmeniic degeneration of the parenchyma from circular 
disturbances m that segment of the kidney This conception 
explains the variation in size, number contents, nature of the 
cyst-wall and associated renal conditions that are found, on the 
basis of the variation of the direct etiological factor 

Symptoms and diagnosis. — Small cysts and even compara- 
ti\ ely large cy sts arc frequently unrecognized during life, and only 
found at autopsy 

Large c>sts may give nse to pressure symptoms There is 
frequently dull, aching, heavy pain in the lorn Ilecaroier records 
a case m which there was sudden severe lumbar pain and vesical 
tenesmus caused by a large cyst at the upper pole of the kidney 
(Edema of the lower extremities may bo produced by pressure on 
veins, and the intestine may be compressed by a large cyst The 
unne shows no change 

I urge cysts are sometimes difficult to recognize as originating in 
the kidney, and are frequently mistaken for ovarian cysts Smaller 
cysts are more easily diagnosed as belonging to the kidney They 
possess the characters of a renal tumour Of renal tumours they 
are most likely to be mistaken for hydronephrosis or a new growth, 
as they may form symptomless renal tumours The fixed volume, 
the failure of catheterization of the ureter to empty the tumour, and 
the py elographic appearance are the chief points m differential 
diagnosis Some serous cysts are sufficiently opaque to X rays to 
allow of their spherical outline being seen m an ordinary skiagram 
When, as not infrequently happens, the cyst compresses the ureter, 
the pyeiograpiuc appearance is that of Ly dronephrosis If it is 
in the low er pole of the kidney the ureter may be displaced and 
may be seen in the pyelogram to take a circular course over the 
surface of the cyst Occasionally, the fact that the cy*st obliterates 
one or more calyces leads to its being confused with a renal neoplasm 
If the renal pelvis is flattened by pressure or displaced by a 
cyst of considerable size, it may be confused with deformity caused 
by pressure from extravesical tumour A normal pyelogram does 
not necessarily exclude a cy st since occasionally it may be situated 
so that no deformity is revealed 
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Prognosis. — The cysts are benign and unilateral By con 
tinned increase the kidney may be destroyed by compression 
Suppuration may in rare instances occur 

Treatment. — After exposure of the kidney by the lumbar 
route the cyst mar be incised and the wall brought up to the 
surface and stitched to the skin A permanent fistula occurs in 
60 per cent of cases treated m this way 

Itesection of the pouch should be earned out whenever pos 
sible The part which projects beyond the kidney surface should 
be cut awaj, and the remaining portion of cyst a all in the sub 
stance of the kidne) cauterized This part cannot be dissected 
from the ladnev without lacerating the kidney tissue and causing 
free haemorrhage 

Partial nephrectomy consists in removing the part of the kidney 
containing the C)st This can be performed when the cyst is 
situated at one pole, and if the renal pelvis is not opened the 
wound heals without a fistula The results of this operation are 
good. Simon collected 10 cases of partial nephrectomy with 
10 recoveries 

Nephrectomy is the usual treatment for large cysts 

In large cysts or when the diagnosis is doubtful, the trans- 
peritoneal route is preferable In small cysts the kidney is 
approached by the lumbar route 
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HYDATID CYSTS 

Hydatid evsts represent the cysticercus stage of the Tcenta 
echinococcus, a cestode which inhabits the upper part of the 
intestinal tract of certain animals, notably the dog, sheep ox, 
and pig 

The method of conveyance ol the ova to the human being is 
ns follows The proglottis is shed and discharged with the feces 
of the dog or other animal The ova are then deposited on grass, 
vegetables, and w water, and may remain viable for a long time, 
even in the dn state Uncooked vegetables, such as lettuce, 
parsley, or watercress are most likely to convey the ova to the 
human intestinal tract, or dogs may convey the ova by licking 
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the lace ox hands The latter is not bon ev er, a frequent form 
of contagion, lor children are most likely to submit to this demon 
stration of affection, and they are very rarely affected with hydatid 
disease On reaching the stomach the envelope which surrounds 
the egg is dissolved, and the embryo, by means of euc small hook 
lets becomes attached to and penetrates the mucous membrane, 
entering either the blood or the lymphatic stream It is arrested 
in the capillaries of the liver in the majority of cases, but may be 
deposited in anv part of the body The kidney is affected m a 
very small pro portion of cases Thomas found only 2 renal cases 
m 3(17 cases of Tydafid disease (0 b5 per cent j m ,Austraka r -and 
Cramrell amFVe g a? fouhd~35~rehar cases in 1,G96 m Buenos Ayres 
(0 21 per cent ) \VKcn the embryo becomes arrested i n a c apil 
larj vessel ^development of the hydatid cyst commences The 
hooklets disappear, and n small cyst slowly forms, the wall of 
which consists of two layers, on outer fibrous and an inner gcr 
mmal layer Outside the cyst wall the reaction of tho tissues 
forms a fibrous layer called the ectocyst On the inside of the 
germinal layer groups of small vesicles called brood capsules are 
formed on narrow pedicles Inside the brood capsules scolcces 
are formed The scolex is less than a pm head m size and is pro 
vided with hooklets and four sucking discs These hooklets may 
become diffused in the fluid of the hydatid cyst In addition to 
these scoleces daughter cysts resembling the parent cyst m every 
particular develop from the cyst wall, and may grow outwards 
or inwards into the cavity of the cyst The daughter cysts become 
detached and may fill the parent cyst They vary in size from 
that of a pea to that of a gooseberry 

The fluid contained in an hydatid cjst is opalescent, it has 
a specific gravity of 1005 to 1015 and contains albumin sodium 
chloride, phosphates sodium sulphate succinic ac d, and certain 
toxic bodies of unknown nature 

Etiology. — Hydatid disease is prevalent in some countries 
and rare m others In Iceland Australia and the Argentine 
Republic it is common , m Germany, Russia Austria and France 
it is less common , m Great Britain and Ireland it is uncommon 
and m the United States and Canada it is rare In this geographical 
distribution it is noticeable that dogs are proportionally most 
numerous and live m most intimate relationship to human beings 
in Iceland The disease occurs most frequently between the ages 
of 20 and 40 , it is very rare under the age of 15 Men and women 
are affected m about equal numbers and the right kidney as often 
as the left 

Trauma appears to have some influence m localizing the 
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deposit of the hydatid embryo Multiple hydatid cysts are very 
rare 

In 1,460 cn*es of hydatid disease admitted to the Royal Prince 
Alfred Hospital, Sj dney, during the past 42 years Craig and 
Lee Brown found that the disease affected the kidney in 28, or 
1 9 per cent Nicatse, analysing 44 0 ci Bca-nf_echinococcal -disease 
reports that multi ple cy sts occurred in one kidney alone m 20 
cases, that the^Cjiftswerc bilateral m 12 cases and that rcml 
cysts were associated with disease in other organs in 58 cases 
Pathology. — TEe~embryo ls^afres tedTn th g_capdlary plexus 
of the convoluted tubules usually at ^one pole of jhe kidney Rarely 
the cyst develops at th e hilum 'lhe growth is slow, but after 
reaching the size of theTIst the cyst may increase rapidly to a 
large size 

In the neighbourhood of the cyst the kidn ey tis sue_ia.com 
pres^ctLajuL sclerosed rarely n large part of the kidney tissue 
is destroyed by pressure As the cyst devel ops it prot ects from 
the sur face of the kidney and forms, adhesions with the neigh 
bounng~ifrueturcs and organs 

The cyst may continue to grow for twenty years or more, giving 
ns e_to pres sure or other symptoms 

Active growth sometimes ceases and the cyst dies When 
this occurs the cyst shrinks, its walls become calcified the fluid 
is gradually absorbed and the contents of the cyst are converted 
into a putty like mass A Jarge^stjnayjupture This most 
freque ntly takes pla ce into the pe lvis of the kidney, and tlufcon 
tenta ^prr^ j 8cna~rgc(r ~<ldwn the jireter the^dauglitcr-cystsTemg 
passpjLiiL-thc urine The cyst ma y now collapse and_g g& no 
further trouble more commonly, however, it fills up again and 
the rupture is repeated after an interval of some years 

Rnptnre-of-the, cys t into t h e stom ach, the bowel, or the lung 
may . Jake p lace Rarely the contents are discharged into the 
peritoneal cavity 

Suppuration of the cyst without rupture is very exceptional, 
it frequently follows rupture and is a grave complication 

Symptoms. — The first intimation is the discovery of a pain _ 
l ess., tumour in the lumbar region The tumour is globular and 
occupies the position of the kidney In a favourable subject the 
kidney may be detected attached to the tumour There is no 
movemgnt-jnlh^iespiration Percussion shows a resonant "hand 
on the anterior surface of the tumour if the cyst is of moderate 
size but m large cysts the colon is pushed aside and the note is 
dull fluctuation can seldom be detected A tensely filled cy st 
is hard like a solid tumo ur A hydatid thrill can be elicited m a 
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small number of cases (2 in 30 — Houzel) It is obtained by placing 
one hand fiat on the tumour and tapping it sharply with the other 

A sensation of weight and discomfort in the lumbar region is 
common In large tumours there may be pain caused by dragging 
on adhesions or by pressure upon nenes 

Rup ture into t he renal pelvis occurs very frequently ( lOi out 
of 161 cases — Aicaise) This open type is accompanied by severe 
p ain in the region of the kidney , and cohcjdong the line of the 
ureter There ~are~v omitmg'ond collapse The urme becomes 
turbid a nd alk aline and^cbiitams small hy datid cysts, complete or 
ruptured, scotches, bo oklets , fat droplets and so metim es blood 
There may HelHj fRcnlty m p assing th<T cysts through the urethra, 
causing freque nt mict urition straining, and sometimes retention 
of urine These symptoms may continue intermittently fdrjeveral 
days, and then cease Sometimes th e cyst is co mpletely emp tied 
and 'spohnneous cuie is established, usually, howev er, th e cyst 
refiUs^and^recasSuce oLtKeriipturc and its attendant_symptoms 
takes place after a year or more Bocckcl found that G cases out 
of 29 recovered after rupture into the renal pelvis More frequently 
infl ammation w ith suppuration follows ihc-nipture Rupture may 
also take place into the stomach or intestine, with subsequent 
suppnration of the sac 

Rupture into the peritoneal cavity is usually the result of 
external violence Acute peritonitis may immediately result and 
prove fatal, or a more chrome form of peritonitis may supervene 
Multiple secondary cysts are sometimes formed in the peritoneum, 
arising directly from scoleces which have been disseminated 
Rupture of a hy datid may be followed by sy mptoms of toxaemia 
which are believed to result from the absorption of toxins con 
tamed m the hydatid fluid The temperature is high and there 
is general urticaria In severe cases there are convulsions 

Suppuration in the hydatid cyst occurs after rupture into the 
pelvis or elsewhere 

Diagnosis. — Two types of hydatid disease of the kidney 
are described— the open typ e which communicates with the renal 
pelvis, and the c losed type wh ich has no connection with the 
r enal p elvis The former is more easily recognized than the 
latter, since hooklets and^aughter cysts may be found in the 
urine 

The differential diagnosis m the case of a closed cyst will he 
between that and a hydronephrosis, a renal growth or some other 
form of renal cyst A hydatid cyst increases in size, only slowly, 
and is unaccompanied by attacks of pain, nor does it show variations 
m si 2 e or changes in the urine, which would point to hydronephrosis 
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Catheterization of the ureters and pjelogrtph) further exclude 
dilatation of the kidney 

From polycystic kidney or a large solitary cvst the diagnosis 
is more difficult Pol} cystic kidney mav be bilateral clinically 
while h} datid and solitary cjsts are unilateral The patient max 
have been exposed to contagion, a h} datid tfrnll may be detected 
and, if the cyst is connected with the renal pelvis, cjsts and 
booklets are found in the urine 

The blood in cases of hydatid cjst maj show an eosinophihi 
amounting to 40 per cent 

laboratory tests ha\e proved accurate in diagnosis in over 
80 per cent of cases The two most important are (1) the skin 
reaction of Casoni, and (2) the complement fixation test, which 
is similar to the Wassermnn test for syphilis For a full description 
of this the reader is referred to an article by L E Barnett (Surj , 
Gyn and Obst , Aug 1927, p 148) 

Course and gca£ansuu — The disease tnay last for twenty 
years or more giving nse only to symptoms of pressure on neigh 
bounng organs Spontaneous cure occurs rarelv The slow 
destruction of renal tissue is compensated bv hypertrophv of the 
second kidney, and does not affect the prognosis unless as has ex 
ccptionally occurred the hj datid cyst develops in a solitary Itdnei 
Suppuration of the c}st and rupture are serious and often fatal 
complications 

Treatment.— Onl} operative measures peed be considered 
Nephrectomy — This should onl} lie performed in the open 
tv pc of case when it is impossible to adopt more conservative 
measures The ca«cs suitable for nephrectom) are those m which 
the cyst has ruptured into the renal pelvis where the fcidne} is 
totally or almost totall} destro}ed b} a large cyst, and those ca«cs 
in which the C}st develops m the hilum of the kidney, involving 
the renal vessels and making the removal of the cyst alone o 
more dangerous proceeding than ncphrectoni) Where suppura 
tion of the cyst has extended to the kidney, nephrectom} may 
be advisable and where the cyst has ruptured into the intestine 
peritoneum or lung, the kidney should be removed 

The operation maj be rendered extremely difficult b} wide- 
spread adhesions and it is sometimes wiser, on account of th" 
danger of haemorrhage, to be content with 1c 53 radical measures 
In 42 nephrectomies Xicatse found a mortality of 1*1 per cent 
due to the operation Lumbar nephrectom} les3 fatal than 
transpentoneal 

Resection, or partial nephrectomy ^This operation is 
applicable only m small cysts situate at the poles or on the 
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convex border The kidney is exposed by a lumbar incision, the 
renal vessels are controlled by pressure and the ladner is incised 
immediately outside the ectocyst, cutting through kidney tissue 
When the cyst has been removed the raw surfaces are stitched 
together with catgut Nicaise collected 14 cases with 3 deaths 
Nephrostomy, or marsupialization — -The cyst is exposed 
by a lumbar incision, and part of the fluid is aspirated so that 
the flaccid wall of the cyst can be drawn through the wound The 
cyst is opened and washed out, after devitalization of its contents 
by the injection of alcohol or formalin, and as much as possible of 
the wall clipped away The edges are then sutured to the skin 
and a dram introduced The pouch is washed out daily with 
iodine or other antiseptic solution The dram should be removed 
about the fourth day, and the wound allowed to heal The 
mortality of this operation, according to Nicaisc is G 12 per cent 
In order to prevent the escape of the cyst contents into the 
perirenal tissues, a two stage operation may be employed At 
the first step the cyst is exposed and stitched to the abdominal 
wall, the wound over the abdominal muscles being left open and 
packed with gauze Ten to fourteen days later when adhestons 
have shut off the surrounding areas the cyst i3 evacuated As a 
means of cutting short suppuration Delbet suggests that as much 
as possible of the cyst wall should be removed and the opposing 
surfaces stitched together with catgut The edges of the ectocyst 
arc then brought together and sutured 
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CHAP1ER XVI 

PERIRENAL AND SUPRARENAL TUMOURS 

PERIRENAL TUMOURS 

These tumours are of rare occurrence, but thev present a ven 
large variety of structure Monv of them arc tumours developing 
in the retroperitoneal tissue, and their relation to the kidney is 
accidental Others develop from vestigial remains around the 
kidney, and some arise in the kidney capsule 

Pathology. — The tumours are solid or cystic Of the solid 
tumours, the varieties of lipoma are most frequently observed 
These are pure lipoma, fibro lipoma, myxo lipoma, and fibro 
mj vo lipoma There are also fibroma and fibro raj oma dev eloping 
m relation to the fibrous capsule of the kidnej, which contains 
non striped muscle fibres These tumours arc usuallj small, but 
in rare cases attain a large size 

Tig 55 is drawn from a large Gbromjoma or leiomvoma 
which I removed together with the kidney from a woman aged 56 
The tumour spring* from the tissues in the hilum of the left kidney 
The patient was ahve and well three years after the operation 
I have also seen a very extensive fibro lipoma with areas of 
calcification that gave a puzzling appcirance in the X raj film 
Sarcoma occurs as pure sarcoma or fibro sarcoma angio 
sarcoma and some other varieties The sarcomas earlv form 
adhesions with neighbouring structures 

Mixed tumours arc rare, onlj a few cases being on record 
The structure resembles that of mixed tumours of the kidney 
They arise in remains of the \\ olffian bodv 

Cysts may he unilocular or multilocular Unilocular cysts 
contain clear j el low fluid in which urea and unc acid are “ome 
times found A cyst communicating with the renal pelvis has 
been observed Poljcjstic tumours have been described The 
cjstic tumours are believed to anse in the remains of the Wolffian 
body, or, according to Rambattd, in detached portions of the 
embryonic peritoneum which have become included in the pen 
renal tissues 

Perirenal tumours may acquire a large volume When they 
arise from the fibrous capsule of the kidnej they are firmly adherent 
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to the kidney Those originating in the fatt> capsule ate not 
adherent to the kidney, but the organ is buried m the growth 
Atrophy o£ the kidney from pressure and obstruction of the ureter 
may occur Cjsts rarely form adhesions to surrounding struc 
tures, but sarcomas and fibromas become early and densely 
adherent to the peritoneum and intestine Necrosis with false 
cvst formation, fatty degeneration, and calcification may take 
place in the solid tumours The colon is pushed forwards bj the 


Fig 55 — Fibro myoma arising from hilum of kidney 
Operation specimen 


growth, the bulk of which may be cither internal or external to 
the large bowel 

Symptoms. — Tumour is the only constant symptom It is 
of very slow growth in all except the sarcomas Situated in the 
lom, the tumour has the colon in front of it The contour is 
irregular The consistence depends upon the nature of the growth 
Fibromas are hard while lipomas are soft and frequently give a 
sensation of fluctuation 

Pam may be present, but is inconstant Constipation results 
from pressure on the colon, and cedema, ascites and varicocele 
from pressure on veins 

The urine is normal unless nephritis be present as a compli- 
cation 
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Diagnosis.— Tlie Blow, painless growth and the position m the 
loin and relation to the colon, together with the absence o£ urinary 
symptoms, are the points on which the diagnosis rests 

The nature of the growth cannot be diagnosed, with the ex* 
ception of sarcoma, which is of extremely rapid growth 

The growths are most likely to bo mistaken for malignant 
tumours of the kidney or suprarenal gland, hydronephrosis, ovarian 
tumours, or tumours of the Jiver, mesentery, or pancreas 

Treatment.— The growth should be removed in the early 
stage before it has reached a large size and formed extensive 
adhesions In smaller growths the lumbar route should he 
chosen , in those of larger size a transperitoneal operation is 
necessary 

In the latter operation the surgeon exposes the tumour by 
incising the peritoneum on the outer side of the colon, so that 
there is no interference with the blood supply of this part of the 
bowel The colon is then dissected inwards off the growth The 
tumour is usually limited by’ the penrcnal fascia, and the dis 
section is more easily’ earned on within this The chief danger 
is hicmorrhnge, which may result from injury to the renal vessels, 
the spermatic vessels, or the superior or inferior mesenteric vessels, 
all of winch, at some part of their course, lie within the perirenal 
fascia The growth is most readily attacked from the lower end, 
which is less vascular, while its relations are less complicated 
Portions of the growth may be removed to allow of easier dis- 
section of the remainder The kidney should be isolated and, 
if possible, sav ed In any case the renal vessels should be identi- 
fied as soon ns possible In the majority of cases it is found 
necessary to remove the kidney (CO per cent — -Hartmann and 
Lecfcne) 

Sarcoma and fibroma form dense ndhesions, on tins account 
they are more difficult to remove than cysts, which shell out with 
greater faeihtv 

The mortality of the operation has been reduced, in opera- 
tions performed since 1890, to C per cent The ofter-rcsults depend 
upon the nature of the growth Pure hpomas, fibromas, and cysts 
do not recur., hut mixed tumours and sarcomas recur within a 
short time 
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TUMOURS OF THE SUPRARENAL GLAND 
Growths arising m the suprarenal gland are rare, and are 
slightly more frequent in the adult male than in the female 
The nomenclature of these tumours is in a state of confusion 
For the purpose of clearness, and in order to avoid nomenclature 
which implies an origin of the growths in one or other of the 
embryonic layers, the term hypernephroma will be used for those 
growths which resemble the suprarenal gland in structure, and 
terms such as adenoma, carcinoma, and sarcoma, will he eschewed 
Isolated examples of the following tumours have been described, 
viz glioma, neuroma, glio-fibro m\ oraa, angioma, lymphangioma, 
lipoma, and cysts 

The most common form of new growth m the suprarenal gland 
has the histological characters of the gland {Plate 13 ) Both 
benign and malignant hvpernephroma are described, the latter 
showmg a great preponderance 

These hypernephromas have the histological character of the 
cortex of the gland There is a framework of capillary blood 
a essels upon which polygonal cells are directly set The cells ad 
jacent to the capillary wall are regularly arranged, those more 
distant are irregularly packed together In the meshes of the 
vascular network the cells become arranged m alveolar form or 
id long columns The cells are large and poly gonal in shape, and 
have a large nucleus, and the protoplasm is frequently vacuo 
lated, the vacuoles having originally contauied fat Rarely, 
melanotic granules are found m the protoplasm The tumours 
are single or multiple They are rounded and possess a fibrous 
capsule which sends supporting septa into the interior of the 
growth They have the characteristic yellow colour of suprarenal 
tissue and frequently show haemorrhages in the tumour substance 
The benign tumours are small in size, and may be single or 
multiple The cells are smaller, more uniform m size, and more 
regularly arranged in long narrow columns 

The cells of the malignant hypernephroma are less uniform and 
may show great irregularity in Bize, shape, and arrangement 
They may attain the size of a small melon Metastases take 
place by the blood stream, and deposits are found in the lungs, 
bones, and hver 

In the malignant growths portions may be observed winch 
have the appearance described as characteristic of the benign 
growths, and transition forms are found 

Etiology. — -New growths of the adrenals are found both in 
adults and in children About one thud occur in infancy and 
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childhood Garccau gives a list of 23 cases in children 10 of 
which occurred m infanta and children of 4 years and under 
Females arc more frequently affected at this age, and the left 
side more often than the right 

Symptoms. — -The symptomatology consists in certain general 
symptoms and the appearance of an abdominal tumour I Items 
tuna is very tare (2 9 per cent — Ramsay ) and when it occurs t3 
due to passive congestion of the kidnev from involvement of the 
renal rein 

Progressive emaciation is the most characteristic feature of 
the disease There are Joss of strength and weight, and profound 
antemia Anorexia, vomiting, constipation, and sometimes cedema 
are observed 

The pigmentary changes characteristic of complete deatnic 
tion of the adrenal tissue as seen m tuberculous disease arc very 
rarely observed Ramsay found bronzing of the skin in 3 out of 
37 cases, but in 9 others there was brownish discoloration of 
the skin 

In children there is the same emaciation, and there may also be 
an arrest of mental development, the child being dull and stupid 

Certain changes in regard to growth and development are 
of extreme interest There may be unilateral hypertrophy 
Hutchinson has recorded the case of a male child of 4 vears tn 
which there was hv pertrophv of the left thigh, leg, and arm, and 
of the paired organs on the same side Precocious puberty is a 
frequent characteristic of hypernephroma in children In Gar 
ceaus list it occurred in 10 out of 25 cases There is excessive 
growth of hair on the face, pubes, and elsewhere Earlv and 
excessive development of the genital organs occurs m either sex, 
and abnormal development of the clitoris may lead to an erroueous 
diagnosis of hermaphroditism 

In the earlier stages a tumour is not detected, as it lies high 
up under the ribs Later a tumour can be detected in the bvpo 
chondrmc region The bowel lies in front of it, and gives a tym 
pawtic note The kidney may sometimes he recognized pushed 
down by tbe growth and occasionally a distinct groove between 
the kidney and growth may be detected The tumour appears 
at t be. level of tbe 6th and aonvetunea the 7th costal cartilage, and 
extends towards the middle line 

Extreme mobihtv of the tumour is, according to Morris, a 
diagnostic point of some importance 

Pain is usually present, and is referred along nerves, and 
sometimes to distant parts of the body 

Tn a considerable proportion of cases there are no svmptoma 
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directly pointing to the seat of growth, which maj remain uti 
suspected, and onlv be revealed by post mortem examination 
In children the first sign may he a secondary growth in the 
hones, the orbit being frequently affected 

Diagnosis. — The majority of cases, when a tnmour appears, 
ha\ c been diagnosed as renal growths 

The most characteristic features of suprarenal growths are 
the absence of changes m the urine, the early and extreme emacta 
tion, pigmentary and developmental changes, and the appearance 
of the tumour at the level of the 7th or 8th costal cartilage and 
its growth towards the middle line, whereas growths of the kidney 
appear at the costal margin between the 9th and 11th costal car- 
tilages The lower border of the suprarenal growth, fused with 
the kidoei , is broad and almost horizontal , suprarenal tumours 
are very mobile Pyelography, both retrograde and intravenous, 
is a very important means of distinguishing between suprarenal 
and renal growths Rarely suprarenal growths lia\c been mis 
taken for tumours of the liver or gall bladder 

Prognosis.— The growth of hypernephroma is rapid, and 
raetastases take place early The average duration of life after 
the first onset of symptoms is from six to ten months (Ramsay) 
Treatment. — Early removal of the tumour, together with 
the kidney, is the only radical method of treatment There is 
danger of severe heemorrhage and of opening the pleurat cavity 
during the separation of adhesions 

Morns collected 11 cases of removal of suprarenal tumours 
with 5 deaths and 6 recoveries Of the latter only one patient 
was known to be alive eighteen months after the operation, and 
most of them died m a few months from recurrence In children 
the operation is peculiarly fatal 
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CHAPTER XVII 

INFECTIVE DISEASES 

TUBERCULOSIS OT THE KIDNEY AND URETER 
TuBEPCUtOSlS of the unnar> organs mnv occur without other 
active foci of tubercle bcmg present in the bod) , or it ma) be 
secondary to active tuberculosis of tbc genital B} stem, or to tuber 
culosis of some other organ, such as the lung 

The combination of genital and urinary tuberculosis is verv 
frequently met with in the male rarely in the female 

Tuberculosis of the kidney is said to be primary or Becondnr) 
In the strict sense primary tuberculosis does not occur in the 
kidney m the sense that it occurs m the lung, but is primary only 
in the narrower sense that it is the primary focus m the urinary 
system There is alwaja a focus in some other part of the bod> 
although clinical)} this may not be discovered Braascli places 
the coincident lesions discovered in 310 operation cases as high 
as 71 per cent Others have found a lower proportion of associated 
tuberculous lesions in clinical work, and m 193 cases operated on 
by myself, I discovered evidence of obsolete tubercle elsewhere in 
the bod) of 48 1 per cent A history of plcuns) and clinical 
evidence of obsolete pulmonary tuberculosis is common, while 
post-mortem evidence shows that tuberculous glands of the tnedt 
astmum are present m o large proportion of cases Active 
pulmonary tuberculosis is found in conjunction with renal tuber 
culosis in onl) 5 3 per cent of patients 

Renal tuberculosis occurs (1) as a part of an acute miliary 
tuberculosis both kidneys being strewn with miliar) tubercles, 
(2) as a tuberculous infiltration of the kidnev 

Miliar) tuberculosis occurs in early childhood and is an in 
significant part of a general tuberculous infection It has no 
weagwaA wAwts& 

Tuberculous infiltration of the kidney forms about 10 per 
cent of tuberculous infections 

Symptoms — The symptoms of renal tuberculosis do not at 
first and may not at anj time directly refer to the kidney I have 
placed them in the order of frequency in which they occurred m 
cases under my care 
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(1) Vesical symptoms 

(2) Changes m the unne 

(3) Loss of n eight 

(4) Hiematum 

(5) Renal pam 

(6) Palpable renal swelling and thickened ureter 

1 Vesical symptoms — In the majority of cases irritability 
of the bladder with increased frequency of micturition is the first 
and for a long time the only symptom of which the patient complains 
The irritability is slight and xanable depending on the weather 
and diet It gradually increases until finally the urine is pissed 
ever) 20 or 30 minutes, day and night accompanied by pain, before 
and after micturition This may be followed by nocturnal mcon 
tmence Bazy regards this nocturnal frequency as a symptom of 
inflammation of the kidney 

2 Changes In the urine — Polyuria is an earl} symptom of 
tuberculosis and it may be proved by ureteral catheterization to 
exist only on the diseased side It is said to be more marked at mght 
The urine 13 very pale and opalescent faintly acid or neutral, and 
hazy with a small amount of well mixed pus It is lacking in pig 
ment to a greater degree than one would expect from the amount 
of the polyuna Albuminuria is an early and constant symptom 

3 Loss of weight — Continuous slight loss of weight is as a 
rule observed, but there is no rapid or sea ere emaciation m un 
complicated renal tuberculosis 

4 Hamaturla — Hfematuna is a variable symptom It may 
be entirely absent, or present m microscopic quantities There 
may be slight persistent terminal hcematum with \ estcal symptoms 
and here the blood emanates from the bladder In some cases 
there is an outburst of haemorrhage at the beginning of the illness, 
occasionally before other symptoms have appeared I have obsen ed 
an attack of hiematum as long as two years before the onset of 
other symptoms This initial hsematuna was probably due to con 
gestion of the organ occasionally it is due to a focus of tubercle 
rr&iuft becomes fempofarrfy shs6 eS fiem the peli-as Severe 
hfematuna may also occur during the course of the disease and 
usually follows some strain or injury' It may be the dominant 
symptom and necessitate operation 

5 Pal n — Renal pam is usually insignificant a nd may be entirely 
absent Aching is sometimes complained of and the patient may 
not be able to he on the affected side There may be no history of 
pam at all m a kidney which is completely destroyed by tuber 
culosis Reno-ureteral colic is sometimes caused by the passage of 
clots or debris or from the blockage of a ureter by further swelling 
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of the thickened mucous membrane Pain at the neck of the 
bladder and at the tip of the penis at the end of micturition, and 
scalding along the urethra, are due to cystitis 

Fc\ er is absent m most esses but a slight persistent rise of 
temperatire to 99° or occasionally to 100° mi) be observed High 
temperature, if present, is a symptom of either a mixed infection 
or of general tuberculosis 

G Palpable renal swelling and thickened ureter.— 
The kidney is felt to be enlarged in a small number of cases of 
uncomplicated renal tuberculosis Even when it is considerably 
enlarged, it may be adherent high up under the diaphragm and not 
he felt A thickened tuberculous ureter may be detected on deep 
palpation at the level of the brim of the pelvis in a thin subject, 
on rectal examination m the male subject, or as a thick cord m the 
lateral fornix on % agraal examination 

Method of infection. — The tubercle bacilli may reach the 
kidney by one of three paths 

1 Ascending 

2 Hccraatogenous 

3 Lymphatic 

1 Ascending Infection {Secondary renal tuberculosis) — 
Ascending infection was long regarded as the usual method of 
infection of the kidney This view was based upon the occur 
rencc of carl) symptoms of cystitis and supported by some post 
mortem examinations and the results of expenmen ts 

Albxrrim produced tuberculosis of the kidney by injecting 
tubercle bacilli into the ureter after ligature of the duct, and Wild 
bolz more recently obtained similar results without ligature On 
the other hand, Giani could not produce ascending tuberculosis 
by introducing tubercle bacilli into the bladder, and Brongersma 
has shown clinically that vesical tuberculosis may remain limited 
to the bladder, without ascending to the kidney, during a penod 
of twelve > ears Haiti and Motz have been unable to find a single 
clinical or pathological example which proved that ascending 
infection had taken place It 13 therefore, doubtful if ascending 
infection takes place at all \\ ithm the kidney itself according 
to Ekehorn, ascending may he found along with descending lesions 
- S-ritetMOTi \5kM«r«3v5*9 rr^tttv&y*, 'pnitaxy 

infection) — -Experiments by Albarran show that if tubercle bacilli 
are injected hypodermically and the ureter of one kidney is 
ligatured tuberculosis develops m this kidney, and this has been 
confirmed by other observers 

From a single focus of fuematogenous ongw m the renal tissue 
the bactena enter the canalicuh, cause ulceration of the papilla;. 
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and spread upwards towards the base of the pjramid along the 
1) uiphaties 

Clinically, tuberculosis of the kidney is very frequently found 
without vesical tuberculosis, and the after history of cases of 
nephrectomv shows that the original focus was in the kidney 
Pathological specimens also show primary tuberculosis of the 
kidney without any other lesion of the urinary organs 

3 Lymphatic Infection — Brongersma holds that lymphatic 
13 more probable than hosmatogenous or ascending infection He 
believes that the pnrnarj tuberculous focus is situated in the 
thorax In 02 out of 71 cases of renal tuberculosis there were 
symptoms of tuberculosis of the lung or pleura on the same side 
as the affected kidney Infection of the kidney takes place 
through the mediastinal lymphatic glands, and bj a retrograde 
lymph current produced by pleural adhesions the bacilli pass to 
the renal mphaties This, he believes, explains the unilateral 
distribution of renal tuberculosis 

The more frequent occurrence of bilateral caseous tubercu 
losis m children is explained b) the occurrence of bilateral tuber 
culous thoracic glands in children and the comparatively large 
size of the lymphatic vessels 

A history of bygone pleurisy is certainly frequently obtained in 
cases of renal tuberculosis but I have not seldom found that the 
plcurisj was on the side opposite to the renal tuberculosis 
Of the three paths of infection there is more evidence m favour 
of the hematogenous than of the others The ascending form 
although it has been proved experimentally to be possible, is 
probably Tare Kenneth Walker has suggested that, in advanced 
cases, the pen ureteral lymphatics may be the route along which the 
infection has travelled to the second kulnej He bases this as- 
sumption on animal experiments and on post-mortem findings 
Etiology. — Renal tuberculosis is most frequent between the 
ages of 20 and 40 It is uncommon in childhood and rare in 
old age Women are more frequently affected than men in the 
proportion of 33 to 16 (KummeJ) 

Renal tuberculosis is unilateral in the earlier and very fre 
quentlj bilateral in the late stages This accounts for some dis 
crepancy between the statistics of different observers Kronlem 
states that 92 per cent and Legueu 85 per cent of cases are uni 
lateral, and clinical evidence obtained by catheterization of the 
uietera and the results of nephrectomy certainly supports this 
view Such statements must always be subject to the qualifica 
tioa that they apply to the early stage of the disease In the late 
stage the disease in a large proportion of the cases is bilateral, 
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although Halle and Afotz found 89 unilateral out of 131 post- 
mortem examinations which may be taken to represent the late 
stage of the disease 

Experimental evidence goes to show that injury to a kidney 
will determine the development of tuberculosis m that organ 
This is not borne out by clinical experience Although a few 
patients maj give a history of a blow on the loin, it is not cer 
tain that the disease was not already present, and, further, the 
development of tuberculosis m a kidney which is known to have 
been ruptured is v err rare, nor do I know of any instance in 
which a hidnev that has been explored by nephrotomy and found 
healthy has afterwards developed tuberculosis 

The right kidnev is rather more often affected than the left 
and this, together with the fact that women are more liable to the 
disease and that the right kidney in the female is more frequently 
movable has led to the supposition that undue mobility may 
have damaged the kidney and led to the deposit of tubercle The 
proportion of movable tuberculous kidneys is however, verv 
small (5 per cent — Kuster) 

The tubercle bacillus ts present alone m the raajont) of cases, 
but there may be secondary infections with the bacillus coll, the 
streptococcus, or the Staphylococcus albus 

Pathological anatomy. — There arc two varieties of tuber 
culous disease of the kidney, the acute miliary infection and the 
chTOmc or ulcerating lesion Acute miliary tuberculosis is usually 
bilateral The kidneys arc studded with milnry tubercles The 
disease is invariably fatal and has no special surgical interest 

The chronic or ulcerating manifestation of tuberculous infection 
13 unilateral at first The initial lesion is found either at the apex 
of a papilla or in the boundary zone at the base of a pyramid To 
have reached these spots the bacilli must have been excreted 
by the glomeruli and lodged m the excreting tubules Tins raises 
the question as to whether or not tubercle bacilli can be excreted 
bj a healthy kidney, a question which has been the subject of 
much controv ersy It is of more academic than practical interest 
because there is no doubt that the actual finding of tubercle bacilb 
in the urine may be taken as evidence of disease of the kidnev, 
but m early cases of renal tuberculosis a careful dissection of the 
kidney may be necessary to discover the tubercle lesion Liebenthal 
and Hath, who have investigated this question very thoroughly, 
found that in c\ ery case in which tubercle bacilli had been demon 
etrated in. the urine an ulcerated caseous tuberculous focus was 
found in the corresponding kidney, and Dukes has shown from a 
genes of dissections that m all cases of renal tuberculosis in which 
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tubercle bacilli could be found m the imne an ulcerating tuberculous 
lesion communicated with, the renal pelvis 

The gross appearances of a tuberculous kidney a ary greatly at 
different phases In the early stages the only visible lesion is a 
tiny ulceration of the renal papillae or a small yellowish area at 
one or other pole usuall) in the boundary zone or cortex Later 
the kidney becomes enlarged tubercles or bosses appear on the 
surface resulting m adhesions to the perirenal fat (Plate 1C 
f icing p 2o4 ) The cut surface may now show several large 
caseous tuberculous masses embedded in the kidney or ca\ities 
with ragged edges \ ellowish lines of infection raaj be traced 
from these leading to tubercles in the cortex In more adi meed 
cases tie renal pelvis is much dilated the paptlhe destroy! 
the calyces deep!) ulcerated and the ureter thickened and dilated 
Finally tuberculous p)onephrosis ma\ develop as the result of 
complete occlusion of the ureter and the kidney be concerted 
into a multilocular sac of inspissated necrotic material impregnated 
with lime salts and partiall) calcified (Plate 17 ) 

The first change m the great majority of cases takes place at 
the apex of a pyramid There is a small loss of substance sur 
rounded by a zone of inflammation The ulceration spreads out 
wards towards the base of the pyramid and a cavity communicating 
with the cal) x is formed the lining of the cant) is a layer of 
necrotic or caseatmg tissue Beyond this is a zone of inflammation 
which m») show grey tubercles and occasionally there is a complete 
zone of grey gelatinous tubercles Outwards from the zone of 
inflammation isolated tubercles are dotted in normal renal tissue 
or arranged as one or more streaks radiating to the surface of the 
kidney On the surface of the kidney groups of tubercles are seen 
in areas corresponding to the subjacent tuberculous pyramids One 
or several or all of the pyramids may be affected m different degrees 
Another pathological process may now become prominent 
In the wall of the calyx at its neck or the division of the pelns 
at its outlet or in the wall of the pelvis at its neck fibrous 
thickening develops and contracts until the passage is finally 
occluded If now the urinary secretion m a section that is 
gradually being occluded is maintained a localized cyst or partial 
or total hydro or pyo nephrosis develops If on the other hand 
the secretion is abolished a caseous mass surrounded by fibrous 
tissue is formed and the whole kidney may be concerted into a 
mosaic of these caseous masses which become partially calcified 
By the occlusion of the outlet of a calyx or a division of the pelns 
or the outlet of the pelvis itself closed tuberculosis of a part 
or of the whole kidnei may be produced 
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Where no olstruction has developed the whole pelvis maj 
be ulcerated and inflamed 

The fattv tissue around the pelvis becomes greatly increased 
sclerosed at d adherent 

Lesions ol the ureter- — The ureter 13 infected with 
tubercle bacdh conveyed by the urine Superficial ulcers of the 
mucous membrane may be found scattered along tl e lumen of 
the tube More frequently however there are extensive changes 
in the wall of the duct It is thickened to the size of the little 
finger hard and ngid On section there 13 a thick bard fibrous 
ring and inside this the diseased mucous membrane which shows 
extensive ulceration The lumen is small and filled with tuber 
culous debris Sometimes the lumen is completely blocked with 
masses of caseous material The ureter is adherent to the pen 
toneum There may be one or more patches of tuberculous 
ulceration in the course of the ureter the rest of the tube being 
normal 

Lesions of the perirenal tissues — The fatty capsule is 
greatlv thickened, coarse fibrous and denselv adherent to the 
surrounding structures The fat at the lulum and along the renal 
vessels and along the aorta and inferior vena cava is also fibrous 
and adherent and occasionally enlarged glands discrete or in 
masses ate found adherent to these vessels 

On microscopical section giant-cell systems are found in the 
perirenal fat (Lcgueu) 

Condition of the second kidney — B lateral tuberculosis 
is found in a certain proportion of cases (sec p 215 ) The infection 
ma\ very raiclv reach the second kidney by ascending from the 
bladder which has become tuberculous The usual method is 
by the blood stream 

Where the second kidnev has not become infected by the 
tubercle bacillus toxic lesions may be present in the way of pirenchy 
matous acute or interstitial nephritis and m long standing cases 
of amyloid degeneration 

Course and prognosis* — The onset of gvmptoms of uncom 
plicated tuberculosis of the kidney is insidious and the course slow 
When the symptoms have become fully established fluctuations 
ate frequently observed Fox months the symptoms abate and 
the patient may apparently improv e onlv to relapse later These 
fluctuations are due to external influences such as climate 
surroundings and diet and in a measure also to the tendency 
for the disease to become partly shut off by fibrous contraction 
from the rest of the renal pelvis In some cases the symptoms 
cease and the pus and tubercle bacilli disappear from the urine 
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Recurrence of svmptoms takes place after some mouths or even 
several 3 ears (111 one case after eleven 3 ears), and may follow a 
blow or some exciting cause Usually , however, there is gradual 
advance of the disease until death takes place several 3 ears (four 
to seven or even ten) after the first symptoms It is generally 
accepted that spontaneous cure of tuberculosis of the kidney can 
only occur in the most exceptional cases, and that the disease 
progresses until the organ is completely destroy ed 

Where septic infection is superadded the progress is much more 
rapid Infection ma\ be hematogenous, but most frequently 
follows infection of the bladder, the result of sounding or of 
irrigation Fever appears, the ureter may become blocked, and 
pj onephrosis develops 

The dangers of renal tuberculosis are that it may spread to 
the bladder, that the second kidney may become affected with 
tuberculosis or nephritis, that the tuberculous infection may involve 
other organs, or that septic infection may follow 

Death takes place from auum when both kidneys are invaded, 
or from exhaustion when septic infection is superadded 

Spontaneous cure and closed renal tuberculosis —A 
condition of cluneal importance has received the name of "closed 
renal tuberculosis” or ‘ autonephrectomy ’ The latter term is 
incorrect and unscientific With this, and inseparable from it, 
must be discussed the question of spontaneous cure of renal tuber 
culosis 

A tuberculous lesion of the kidney may be arrested as the 
result of one of tv. 0 processes — namely, { l) healing of the tuberculous 
lesion with disappearance of the tubercle bacillus and replacement 
of the ulcer by a scar, and (2) exclusion of the tuberculous focus by 
a ring of fibrous tissue 

1 I have searched for many years in the kidney s I have removed 
for tuberculous and other diseases for evidence of healing of a 
tuberculous lesion without destruction of the segment of the kidney 
affected or of the entire kidney I have only met with one example, 
and this, although it appeared perfectly healed to the naked eye, 
still showed some giant cell systems microscopically 

2 The form m which the activity of a tuberculous lesion of 
the kidney is arrested by exclusion of the focus is not uncommon 
(10 per cent of renal tuberculosis — Braasch), and has received the 
clinical name of "closed renal tuberculosis ’ It was first described 
as a clinical entity by Zuckerandl, and later described fully by 
Smimow I have seen three varieties of change m the kidney that 
have produced this clinical phenomenon — namely, (1) tuberculous 
hydronephrosis, (2) massive caseous tuberculosis of the kidney, 
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anti {3) occlusion of an ulcero cav crnous focus Tlie whole of the 
hidne), or only a part o! it, mav be a Gee ted bj the closure 

Diagnosis —The spontaneous development of signs of cystitis 
insidious m its onset in a young adult should suggest the possibility 
of renal tuberculosis So also should the persistence of a cystitis 
in a patient in whom there can be found no reason for its failure to 
clear up When there is pyuria and the urine 13 sterile it is 
practically certain that tuberculosis is present Pus maj be absent 
in closed renal tuberculosis but albuminuria is a constant symptom 
Its absence will raise a doubt as to whether tuberculosis is present, 
even, when other signs point to the condition 

The proof that the pyuria is due to renal tuberculosis is furnished 
b\ finding the tubercle bacillus 

Discovery of the tubercle bacillus — The proportion of 
cases m which the bacillus is found in the urine is giv en b) Ftrason 
as 83 per cent b} Beer as over 70 per cent , and by Wildbolz as 
90 per cent Hnttinger found the bacillus forty two times m the 
first smears and six additional times m second smears, and only 
failed in four cases The tubercle bacillus is usually present in 
small numbers and there roaj be a difficulty in finding it so that 
repeated examinations are required Hyman and Mann state that 
large numbers of bacilli are moro likely to be found in the earlier 
than in the later Btages of the disease Animal inoculation should 
alwavs be made where a doubt exists 

In regard to the discovery of the tubercle bacillus in unnar) 
tuberculosis we must contemplate two possible conditions (a) the 
tubercle bacillus is not demonstrated but the symptoms point to 
tuberculosis (6) the bacillus is demonstrated but other proofs of 
tuberculosis are wanting 

(a) Tie tubercle bacillus t « not demonstrated — Fadure to dis 
cover the tubercle bacillus in the urine does not exclude urinary 
tuberculosis In 295 cases of proved tuberculosis of the kidney 
Persson found that the tubercle bacillus was demonstrated micros 
topical 1} in 78 3 per cent and bj guinea pig inoculation ra a 
further 7 1 per cent — in all 85 4 per cent of cases In 193 cases in 
which I performed nephrectom) for renal tuberculosis the tubercle 
bacillus was found in the urine in 155 (80 3 per cent ) There are 
•bfvunu -rammo 7ur Vue Wiare “to hvmon^inAe Vne ‘erfoerdm \juufhca 
in 20 per cent of cases of renal tuberculosis The search must be 
made by a competent bacteriologist and much tune and care must 
be spent on it the number of bacilli may be verj small and their 
appearance in the unne intermittent, repeated search in specimens 
taken at different times is therefore necessarj Again the tuber 
culous focus may be shut off from the nrmarv tract (closed tuber 
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Tuberculosis of kilncy ulccro cu%cmous t>pc operatic n 
specimen Disease confined to upper branch of pelvis ulcera 
tlon of apices of pyramids with secondary mill try tubercles 
In cortex Note great fibrous thickening and contraction at 
neck of branch of pelvis an attempt to shut off this segment 
(P 247) 
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culosis), when the renal lesion is closed but there is tuberculous 
ulceration of the bladder repeated examinations frequently fad to 
discover the tubercle bacillus, and the same may be truo when 
tuberculous ulcers persist in the bladder after nephrectomy 
Finally, the tubercle bacillus may not be pathogenic to the guinea 
pig Coses of renal tuberculosis in man have been described by 
Lowenstcm and Joannovic where the bacillus of fowl tubercle has 
been found This type of tubercle bacillus is non pathogenic to 
guinea pigs Hryntschah ascribed to this cause the failure to 
discoa cr the tubercle bacillus m some cases of human tuberculosis 
of the kidney 

In cases where the tubercle bacillus is not demonstrated m the 
urme the diagnosis may be made by the symptoms, the presence of 
tuberculous lesions elsewhere m the bod) , and especially m the male 
genital system, the discovery of a thick ureter, the demonstration 
of X ray shadows thrown by caseous masses m the kulney, or by 
the help of cystoscopy In 30 of the 38 cases of my own m which 
the tubercle bacillus was not found the diagnosis was made 
by the cystoscope 

(6) The tubercle bacillus ts f resent is the urine — The demon 
stration of the tubercle bacillus in the urme is usually regarded as 
diagnostic of tuberculous disease of the urinary tract The tubercle 
bacillus may be discovered in the urme when no other sy mptoms of 
urinary tuberculosis are present— a condition termed tuberculous 
bacilluna ” 

In such cases the question arises whether a lesion of the kidney 
insufficient to gi\ e me to symptoms exists, or w hetber it is possible 
for tubercle bacilli to pass through the kulney without producing a 
focus of tuberculous disease 

Foulerton and Hilher were the first to show that tuberculous 
bacilluna without a tuberculous lesion of the kidney s might occur in 
cases of pulmonary tuberculosis Kiellcuthner confirmed the observa 
tiona of Foulerton and Hilher, and proved that in his cases no genital 
source for the bacilli existed Hobb3 found tubercle bacilli m the 
unne of 6 per cent of phthisical patients Jueffcuthner found that 
m all cases where a tuberculous bacilluna was present there was 
albumin in the urme, and other observers have noted tho presence 
of albumin and tube casts 

It seems probable, therefore, that a non specific nephritis is 
present m all cases where tuberculous bacilluna is found The 
bacilluna m these cases is probably not continuous, and may have 
a short duration Nitch relates a case where tuberculous bacilluna 
was found in clear unne, and continued for two and a half months 
and then ceased, and the patient was well eleven years later 
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The presence of the tubercle bacillus in the urine cannot of itself 
be regarded as a proof of tuberculous disease of the hidnej In 
clinical work the additional proof required of a tuberculous legion 
in the hidnc) is the presence of pus m the unne When pus is 
present even in microscopic amount, it 13 proof that there is a 
tuberculous lesion where it is absent and closed tuberculosis can 
be excluded there is no surgical tuberculous lesion of the ki lnej 

Wcgunn Takahata has recently reviewed the value of the 
complement fixation reaction of the urine in urinary tuberculosis, 
and found this test accurate!} indicated the affected kidney in 
unilateral renal tuberculosis Kilbano used the von. Pirquct test 
and found it positive m 8 out of 10 cases of renal tuberculosis In 
the great majority of cases the accurate methods of diagnosis render 
these tests superfluous but cases may occasional!) arise w here the 
complement fixation test maj be of value 

Cystoscopy nnj show that the bladder is health) and that the 
vesical symptoms are reflex On the other hand, there ma) be 
cystitis and the examination is then more difficult A general 
cystitis maj be found without typical appearances of tuberculosis 
or there may be tubercles or tuberculous ulceration The clumges 
at the urctcnc orifice are important There may be c)3titis and 
thickening of the lips of the ureter with inflammation around it 
and sometimes grc)ish tubercles on the bps or in the immediate 
neighbourhood or tuberculous ulceration (Plate 10, big 2) The 
lips of the ureter maj be ulcerated and eaten away, an 1 surrounded 
by gre) tubercles There rna) be one or two or a collection of 
tiny cjsts around the orifice In an advanced stage the ureter 
is open and trumpet shaped with extensile ulceration around 
In old standing tuberculosis of the ladney with thickening and 
shrinkage of the ureter the urctcnc onfic is dragged upwards an 1 
outwards (Plate 15 Fig 3) and appears like a tunnel (Fenwick) 

Call demotion of the ureters — By catheterization of the ureters 
a specimen of urine is obtained from each kiilne) If one ureteric 
orifice is definitel) tul erculous only the apparently health) side 
need be cathetemed but where i doubt exists both ureters are 
cathetemed The urine so obtained is examined f or (1 ) the presence 
of the tubercle bacillus (2) other bacteria and (3) the functional 
power of the kidne) 

There are cases of advanced tuberculosis of the bladder where 
the ureteric orifices are involved m the inflammation and ulceration 
and it is impossible to pass a catheter into the ureter Several 
courses are open to the surgeon He may await improvement in 
the bladder condition undeT the influence of tuberculin This is 
problematical The bladder maj be opened and the ureters 
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cutheterized through the c}stotomy wound I have found this a 
difficult and nas itisfactory method with little advantage over 
cysto*cop} Bilateral ncphrotom} is recommended by some 
surgeons In practice the method is not satis factor} A tuber 
cnlous lesion situated at the apex of a pyramid is difficult— and 
may be impossible — -to see when the ladncj 13 opened by neph 
rotoray The damage to the hidnej is a grace disadvantage when 
its neighbour is tuberculous 

Fullerton recommends that the ureter should be exposed at 
the brim of the pelvis by n muscle splitting operation m the lower 
iliac region The ureter is melted and a catheter passed up to the 
kidney and a specimen obtained, after which the wound in the 
ureter is closed with fine catgut If the ureter is found diseased it 
is not opened I hate used this method in a number of cases and 
found it extreme]} valuable The exposure 13 not difficult, and I 
have had no trouble with hcalmg after the operation 

A ray diagnosis — According to Braasch 20 per cent of cases of 
renal tuberculosis have positive X ray data of definite diagnostic 
value Small irregular shadows maj be found in the kidney area 
They are thrown by caseous areas in a tuberculous kidue> and are 
sometimes confused with stone shadows The outline of these 
shadows is irregular and the densit) low and uneven A heavy 
uniform shadow is thrown by a caseous mass in the kidney In 
massive caseous tuberculosis of the kidne} there is a closel} set 
mosaic of rounded or oval shadows 

A thickened tuberculous ureter containing cas n ous maternl 
sometimes throws a shadow P} olograph} ma) also be helpful 
m estimating the extent of the tuberculous disease The earliest 
signs arc usually seen m the apices of one or fru o of the cal} ces which 
have an indistinct moth eaten" outline due to inflammatory 
necrosis In the later stages of the disease the necrosis is more 
generalized and nil the calyces ma) be affected Obliteration of a 
caljx may also occur as the result of cicatrization or of redeuia of 
adjacent tissues Dilatation of the pelvis and irregularity of outline 
is another suspicions sign, as is also dilatation of the ureter Follow 
mg lufection, irregular areas may be seen in the shadow of the 
ureter, and possibl} strictures Patients with urinary tuberculosis 
should be submitted to as little instrumentation as possible, and 
for this reason, intrav enous pyelography 13 preferable to retrograde 
This has the additional advantage of a flowing both sides to be com 
pared 

Treatment — The modern treatment of renal tuberculosis is 
nephrectom} m all cases where the second kidney is healthy and 
no definite contr vindication exists This treatment is based on 
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three postulates of the surgical pathology of chronic renal 
tuberculosis 

1 Tuberculosis of the kidne) is a progressive disease 

2 Tuberculosis of the kidney is unilateral in the earl) and 

bilateral in the late stage 

3 Removal of the tuberculous kidney prevents m most 

cases the infection, of the second kidney 

As regards operation only nephrectomy need be discussed 
Partial nephrectomy hns been abandoned on account of the difficulty 
of ascertaining on the operation table how far the disease has in 
vaded the kidne) Kcphrotomj is only performed when nephrec 
tomy is impossible 

Nephrectomy Indications and contraindications — Extra 
urinary tuberculous disease — Obsolete tubercle in other parts of 
the bod) (lungs spine or joints) is no contraindication to nephrcc 
tomy and has no adverse effect on the after histor) of the case 
When active tuberculous disease of bones or joints is present, opera 
tion on the kidne) should be postponed until the extra urinary 
tubercle has been successfully treated Where active tuberculous 
infection of the lungs is present operation on the kidney is contra 
indicated Tuberculosis of the male genital organs (epididymis, 
prostate and seminal vesicles) docs not contraindicate nephrcc 
tom) In several cases I have removed both cpjdidymes the pros 
tate and the seminal vesicle and one kidne) with complete success 

Bilateral renal tuberculosis — The removnl of the kidney m 
which the disease is more advanced in bilateral tuberculosis is 
advocated b) some surgeons According to those surgeons active 
hypera>mia of the remaining kidne) follows nephrectomy, which 
increases the resistance to the tuberculous infection. The tuber- 
culous lesions become more localized and there is a greater tendency 
to connective tissue formation In some cases cure of the condition 
is claimed 

Ekehom in bilateral renal tuberculosis exposed both kidneys and removed 
the more diseased of the two In °0 cases the immediate result was dnninut on 
of pain and pvrexm Subsequently 10 died 5 were still alive and 6 not 
traced Two of the survivors were free from pain end able to work twelve 
years after operation and a third five years after operation 

Braasch reports 13 deaths within one anda half years following nephrectomy 
in 16 patients with bilateral disease In a senes of 62 bilateral cases Israel 
found about 70 per cent had died shortly after the nephrectomy 

The immediate post operative mortality of nephrectomy in bilateral 
tuberculosis vane3 from 66 to 60 per cent and the benefits gained in tho 
few surviving cases have not been permanent The procedure is only justified 
in the most exceptional cases where one kidney is proved to be the cause of 
profound toxxnna and the other kidney is in the earl est Stage of tuberculous 
infection 



Acute tuberculosis of kidney with mixed infection; operation 
specimen. Ulcero-ca\emous form affecting whole of pyra- 
mids, also pelvis and ureter; extensive secondary miliary 
tuberculosis. IP. 247.) 
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1 “• 't » usuilli duo to a mild jiost opcr itn c it iphi lococcil 
infer i ion 

Lfgucu Ins shown that tuberculous deposits arc found in the 
prnmphnc fftt and it is suggested that the fatty layer shoull be 
rtm \e«l with the kulncv TIus is casv in the earl) stagt, of the 
hseise lut impossible m advanced tuberculosis where there ore 
n asses of perinephric fat extending under the diaphragm 

It is an occasional experience to find that the wound heals 
t mpletcly by first intention, and a few weeks Inter one or more 
weak spots appear m the sear These arc small superficial areas of 
tut erculous infection and should be treated by scraping the 
Pflication of iodine, and the administration of tuberculin 
Th6\enot describes a complete breaking down of the wound 
from tuberculous infection (tubcrcuh ation Male) of which he has 
collected 11 examples I have seen one case of this unturc in which 
after the wound lnd eventually hcaUd, the patient died of general 
tuberculosis four months after the nophrectorm 

Effect of nephrectomy on tuberculous Infection of the 
adder — \ tomporarv increase in the bladder symptoms is not 
uncommon immediately nfter nephrectomy Tuberculous cystitis 
and ulceration gradually subside, and the bladder ev cntually becomes 
free from tuberculous infection here the bladder infection was 
o comparatively recent date the bladder symptoms entirely d« 
appear and the full capacity of the organ is restored 

, , , r f tuberculous cystitis has been established for some time 
the bladder seldom regains its full capncitv after the cv stiffs has 
isappeam anl a frequenev of two hours becomes permanent 
tl!!« ,er i C,I i 0US f C ^L t,tlS in .^ u ^ ceritlon nn > persist for some v ears when 
w 10 e o the ren il and ureter ll infection has been removed. 

nn /1 ,i„t nC m 8UC ^ cascs ke clear and contain no tubercle bacilli 
ana onlv microscopic pus 

ru1fw| l q e f . trent I nC,lt tll 5 ^ idder after nephrectomy for tuber 
_ an I I , f 111 nhninistration of soothing drugs such as 
SXSfi i‘ , T th ® “illustration of tuberculin \\ ashing of 
5, r a f tter avoided for it docs not affect the tuber 
anv m r a ' , caiIse a raLT0( i infection I have not seen 

merfam Si * r , om injection of strong solutions of 

ulcer with *h» 1° r C car ^°* icacl d Cauterization of a tuberculous 

mended In fre< I ucnc > cautery (etincilbige) has beenrecom 

when the ,,W« t B }Cranti0thcrs to be of distance 

when the ulceration is superficial an 1 limited 

during ^he ill , moi ' ta ' ,l y The operation mortabtv has fallen 
cases of coirmaT-itivla ' ^ V ° Ae ? rs ant * statistics which include only 
P xely recent date hav e the benefit of more accurate 
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methods of diagnosis, improved technique, and the fact that patients 
are now referred to the surgeon at an earlier stage of the disease 
than heretofore 

Persson calculated his operation mortality in 205 cases treated 
during thirty years as 7 3 per cent , whereas the 85 cases operated 
on in the last five j ears showed only 4 7 per cent mortality 
The following are some recent series of cases 



ClHM 

Mortality 

Sutcr (1923} 

204 

2 5 percent 

I’erna (1923) 

89 

0 o „ 

Wildbolz (1924) 

500 

24 

Hoggs (1924) 

100 

70 

Guyet (1924) 

100 

60 

Judd and Scholl (1924) 

8C3 

2 7 „ 

Persson (1925) 

205 

7 3 „ 

Condamln (1926) 

172 

2 9 „ 

loung (1026) 

112 

0 89 , 

Thomson IValkcr (1927) 

393 

25 , 


Late results — The late mortality of cases of renal tuberculosis 
where nephrectomy has been performed, if intercurrent disease bo 
disregarded, depends upon tuberculous infection of the second 
hjdney and tuberculous disease elsewhere in the body Infection 
of the second kidney may have been present at the tunc of the 
operation, or the kidney may be infected later from the original 
source of the tubercle AVhcn complete investigation of the urine 
of the second ladney is earned out by animal inoculation the nsh 
of this is very small It is more likely that infection of the second 
kidney is derived from the original source at the tune or soon after 
the operation 

The number of cases in which the patient dies of general tuber 
culosis is considerable Persson points out that acute miliary 
tuberculosis occurs twice as often dunng the first six months after 
the operation as the total of the following years 

0! 103 patients on whom I performed nephrectomy for renal tuberculosis 
5 died and 18S recovered 

Of the 189 8urviyorsl was able to trace 111 and failed to obtain information 
m regard to 77 

Of the 111 Burvnors there are 67 well and without any symptoms of 
urinary diseases at periods varying from 1 to 22 $ ears after the operation 
(60 3 per cent ) 

The period that had elapsed since the nephrectomy in these cases was 
1 year in 10 2 years in 0, 3 years in 4 4 years in 1 5 jears ml,0 years m 
7, 7 jears m 4 8 years m 4, 0 years in 3 10 years in 6, 11 years m 2 12 years 
m 4, 13 years in 3 14 years in 4, 15 years in 4 lOyearsinl and 22 years in 1 

There were 25 patients (22 5 per cent ) who were in good general health 
but still had bladder symptoms In some cases the frequent micturition was 
due to permanent contraction of the bladder without taberculous disease, 
in other cases there w as persistence of the tuberculous infection The period 



258 THE KIDNEY [chat- 

of timo that had elapsed since operation in these cases was 1 y ear m 6, 2 years 
m 5, 3 yeans in 1, 4 years in 2, 5 3 ears in 3, 0 years in 1, 7 years in 4, 9 yean 
in 1, 12 years in 1 , 20 years in 1 

Thus there were 02 out of 111 coses traced (62 8 per cent ) where the 
patient was m good general health at periods varying from 1 to 22 years after 
the removal of tho tuberculous hidtiea 

Of these 93 cases, 3 > had been operated on three years or less from the 
time of the inquiry, and in 57, or 61 9 per cent , 4 years or more had elapsed 
since the operation Of the 111 coses, the remaining 19 eases (17 1 per cent ) 
had died since tho operation, 4 from intercurrent disease (2 one year and 2 
tirehc years after the operation) that had no relation to tuberculous disease, 
and 4 from unknown causes, but probably from tuberculous disease in some 
form (2, 3, C, and 10 years after the operation) The remaining 11 cases died 
of tuberculous di«ca«e G from general tuberculosis (2 one year, 1 two years, 
2 three years, 1 eight years), 2 from tuberculous disease of tho second kidney 
(3 and 7 years), and 3 from tuberculosis of tho lungs (2 4, and 8 years) 

Of the 19 patients that died after tho operation 11, or 57 8 per cent , died 
during the first three years This agrees with the observations of Israel and 
of Fersson, who found that 50 per cent of tho Into mortality occurred during 
tho first three years after the operation 

Tho lato mortality from tuberculous disease of tho remaining kidney m 
my cases is small — namely 2 In 19 cases, or 10 5 per cent 

General tuberculosis caused death in G cases (31 5 per cent ) and 6 of 
these deaths occurred witlun tho first three years lubcrcutoais of the lungs 
accounted for 3 deaths 2 of which wore in the second and fourth years 
respective^ 

Tho following Arc some of the statistics of tho late results 


Surgeon 

Cases 

traced 

Bead 

Completely 

well 

Improved 
but not 
completely 
well 

Person 

182 

Per cent 

24 7 

Per Cent 

57 1 

Per cent 

68 

fcuter 

197 

29 9 

416 

25 3 

Judd and Scholl 

Oil 

310 

58 6 

10 0 

Is itch 

43 

12 0 

52 0 

35-0 

V\ ildbolz 

— 

19 4 

Cl 5 

— 

Thomson VV alker 

Ill 

17 1 

CO 3 

22 5 


Non-operative methods of treatment. — I hate treated a 
number ol cases of renal tuberculosis with tuberculin {Koch's new 
tuberculin T H ) without operation These were cases where the 
patient refused operation or where the disease was bilateral and 
operation was contraindicated 

In adults I have seen no case of cure with tuberculin There 
was frequently amelioration of the symptoms and improvement of 
the general health for several years, but tho tuberculous disease 
persisted In one child with bilateral tuberculosis the symptoms 
vanished, the general condition steadily improved, and pus and 
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tubercle bacilli disappeared from the urine In another boy the 
symptoms unpro\ ed and the patient gained w eight, but the tubercle 
bacilh and pus m the urine persisted and the tuberculous cystitis 
was unchecked 

In all cases of renal tuberculosis I give a course of two years of 
tuberculin TR after nephrectomy This has a beneficial effect 
on the tuberculous infection of the bladder, and is given also with 
the hope that the primary focus of infection in the mediastinal 
glands or elsewhere will be influenced by it 

Sunlight and the ultra-violet rays — Tuberculosis of the 
kidney cannot be cured by exposure of the patient to sunlight. I 
have seen a number of cases where this form of treatment has been 
used, but in none of these has there been the semblance of a cure 
Cases have been recorded where the pus and tubercle bacilli have 
disappeared from the urine for some jears after this treatment 
Our knowledge of the pathology of renal tuberculosis shows that 
temporary occlusion of a tuberculous focus maj take place without 
this treatment, but that sooner or later the tuberculous disease 
progresses and destroys the kidney 

The temporary improvement that may take place from treat- 
ment by sunlight unfortunately encourages the patient to resist 
operation or to postpone it, and thus much valuable time is lost 
Heliotherapy is a valuable method of treatment after operation 
for tuberculosis of the kidney, and it has also a useful field m cases 
where operation is contraindicated 

In an inquiry among the physicians of Switzerland, Wildbolz found that 
of 31G patients suffering from renal tuberculosis who were not operated upon 
313 per cent died of the disease within the first t\\ o years, and 27 2 per cent 
within throe to five years More than half (58 per cent ) died within the 
first five years, and only 20 per cent were alive after five years 
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ACTINOMYCOSIS OF THE KIDNEY 

Actinomycosis affects the kidney either as a metastatic deposit 
or by direct continuity The number of cases on record is com- 
paratively small In an excellent chapter Garceau collects the 
known facts regarding the disease m the kidney 

In the early condition there are miliary pale jellon tubercles in 
the cortex of the kidney These havo a radiating structure at the 
edge, due to the characteristic dubbed bodies closely set together. 
Around these bodies there is inflammation and softening, and 
small abscesses form containing the actinomycotic masses as 
yellow granules The abscesses are numerous, and the inter- 
vening kidney tissue shows chronic interstitial inflammation 
The abscesses may discharge into the pelvis, and the urine con 
tains pus and yellow granules 

The metastatic form is derived from a focus in some internal 
organ such as the intestine or appendix. 

A perinephric abscess may form, and a boardltkc infiltration 
of the abdominal wall is produced, and there may be rupture on 
the surface of the body Amyloid degeneration is frequently 
present in the kidneys when actinomycosis affects some other 
organ, and it may also be observed when the kidney itself is the 
seat of actinomycosis 

Where the disease is confined to the kidney the symptoms arc 
those of suppurative pyelonephritis of a mild type., and closely 
resemble those of renal tuberculosis 

The main points in diagnosis are localized pain, fever, pros- 
tration, muscular rigidity, loss of weight, cachexia, and palpable 
tumour masses The first four symptoms arise from an acute 
condition which vs probably due to secondary infection, the other 
symptoms from the existence of a chronic debilitating disease 
associated with severe secondary anaemia Haematuria is a not 
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uncommon symptom and the disease is recognized by finding the 
typical granules (raj fungi) in the urine in the pus from suppurat- 
ing areas or in the tissues themselves 

In a young man of 35 operated upon by Israel an evplora 
tory nephrotomy had previously been performed for hiematuna 
A year later there lvas pyuria with pam and the hiematuna 
reappeared High fever and rigors followed Improvement took 
place hut three years later the scar broke down and pus with 
yellow granules was discharged Israel removed the kidney the 
upper two thirds of which was the seat of actinomycosis while 
the pelvis contained a stone 

When other organs are senouslv involved the metastatic deposit 
in the kidney forms an insignificant part of the disease Nephrec 
tomy is justifiable only when the disease of the kidney is the solo 
or the most important focus of disease. Iodide of potassium 
should be given m as large doses as the patient will tolerate and 
arsenic may also be administered Iodides hue not been so sue 
cessful in the treatment of actinomycosis as ms at one time 
anticipated X ray therapy and copper sulphate may also ho 
tried 
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BILHARZIOSIS OF THE KIDNEY AND URETER 
Bilharzial lesions of the kidney are very rare In a few cases 
the ova have been found in the renal pelvis and m the substance 
of the organ Grebel found them in the kidneys in advanced 
pyelonephritis, and other lesions such as interstitial nephritis 
subcapsular cysts etc hare been observed Buffer discovered 
calcified ova of bdharzia in the straight tubules of the kid 
neys in two Egyptian mummies of the Twentieth Dynasty 
(1250-1000 B c ) 

In the pelvis there are haemorrhages and ulcerations, a cal 
cuius may form with the bilharzial ova as a nucleus The mucous 
membrane may be coveted with grey yellow plaques formed by 
blood pigment uric acid crystals and ova 

The bilharzial lessons most frequently affect the lower part of 
the ureter, but the whole length of the duct may be involved 
Lesions similar to those observed in the bladder are found 
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According to Kartutis annular etnas o£ the mucosa are 
characteristic of bilharaa of the ureter Tlie lumen may be 
contracted and obliterated and dilatation of the ureter and 
hydronephrosis result (See p 17o ) 
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SYPHILIS OF THE KIDNEY 

1 Nephritis due to secondary syphilis is very rare The lesions 
are bilateral and take the form of the large white kidney The 
microscopical lesions arc principally epithelial In old standing 
lesions interstitial nephritis with changes in the glomeruli and 
blood vessels are found 

In alight cases there is a trace of albumin in the unne and 
slightly marked cedeina In severe cases there are ohguna pro 
nounced albuminuria with re l cells epithelial casts and a few 
leucocytes in the unne nausea vomiting anasarca are observed 
uncmia may supervene and the patient dies in spite of treatment 
In those who recover chronic nephntis frequently persists 

2 Tertiary Bvphihs may affect the kidney m the form of nephritis 
or gummata 

Syphilitic nephntis in the tertiary stage takes the form of 
subacute or chronic interstitial nephritis or less frequently, of 
parenchymatous nephntis The disease is frequently unilateral 
and may affect one part of the kidney Scamng of the kidney 
is sometimes found In a man aged 60 who had contracted 
syphilis fifteen years previously and had suffered from severe 
hematuria with ureteral clots for ten months the left kidney was 
non adherent and on the convex border near the lower pole there 
was a depressed scar with a thickened adherent fibrous capsule 
over it On microscopical section of a wedge of kidney tissue at 
this part there was fibrosis of the capsule and areas of fibrosis 
were scattered through the cortex The hfematuna ceased after 
the operation 

Gummata are single or multiple and mav be associated with 
tertiary lesions of other organs There may be as many as twenty 
or more small pea sized g immata or a single large mass The 
gummata commence in the interstitial tissue and have a yellowish 
colour Them characters are those of gummata found elsewhere 
The rest of the kidney substance may be the seat of nephritis 
A large gumma replaces the renal tissue so that the kidney is 
enlarged, hard and irregular Such ladneis have been mistaken 
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for malignant growth or tuberculous disease and operated upon 
Bowiby and Israel have performed nephrectomy under these 
conditions 

Amyloid degeneration occurs in tertiary syphilis, and may 
coexist with gummata of the kidneys or other organs 

3 Congenital syphilis may affect the kidney during fcetal life 
and, as Stoerk lias shown, cause arrest or delay of development, 
so that at. birth the outer layer of the cortex contains imperfectly 
formed tubules and glomeruli 

During infancy and childhood acute or chronic mterstttial 
nephritis is the usual form of the disease The condition is most 
frequently bilateral, but one kidney or a part of one kidney may 
be affected 

Treatment, — The diet and general management of these cases 
differ in no my from those of other forms of nephntzs Saharsan 
should bo avoided, bismuth or mercury should be given m small 
doses and with caution Sonic authorities believe that mercury 
is harmful The bismuth injections should be combined with 
iodides by mouth 

Nephrectomy has been performed under a mistaken diagnosis, 
but has proved successful in large gummata 
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CHAPTER XVIII 

RENAL CALCULUS 

Stones formed m the kidney may remain lodged m a calyx or 
in the pelvis or the\ may enter the ureter and either become 
arrested in the duct or pass into the bladder 

Etiology. — \- urinary calculus is an agglomeration of crjstals 
held together b) a cement substance In discussing the origin 
of calculi it is therefore necessary to consider (1) the presence of 
crystals m the unne, and (2) the nature and origin of the cement 
substance 

1 Presence of crystals In the urine. — The crystals which 
form calculi are the crystalline form of substances normally found 
in solution in the unne The unne is something more than a 
watery solution of certain salts for it has the power of holding a 
greater proportion of some salts in solution than has distilled 
water Thus uric acid is soluble to a greater extent m unne than 
in distilled water This property is due to the presence of certain 
colloid bodies such as mucin and uroebrome 

Precipitation in crystalline form of certain salts occurs as a 
result of their presence m excessive quantities, or of changes in re- 
action or of bacterial action In this way crystals of phosphates, 
of oxalate of lime, and of unc acid are deposited jn the unne 
Ptiosphaiuria may be due to general or to local causes which 
are desenbed elsewhere The form of phosphatic deposit m the 
unne which is important m the formation of stone is that caused 
b> bacterial decomposition of the unne This occurs in chronic 
septic pyelonephritis and * secondary calculi ” are formed 

In oxatuna (p 50) there is a deposit of crystals of calcium 
oxalate, and this condition is frequently associated with the deposit 
of uric acid The oxalates in the unne are demed part!} from 
the food and partlv from the tissues, and are kept in solution 
in the unne by acid phosphates of sodium and magnesian salt3 
Oxaiuria is due less to the ingestion of excessive quantities of 
oxalates in the food than to derangements of digestion and 
assimilation 

The unc acid in the unne is derived from the nucleins of the 
food and as a product of metabolism in the body The conditions 
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which produce an increase and deposit of uric acid are excess of 
nitrogenous foods and alcohol, want of oxidation from leading a 
sedentary life, hepatic congestion, gout, and the gouty form of 
diabetes melktii3 Unc acid is held in solution by the salts of the 
urme as urates and by the pigmentary colloids Deposit of unc 
acid may be due to an increase in the total quantity, or to a re 
duction of the salts or pigment, or to an increase in the acidity 
of the unne Unc acid is excreted in the form of urates of sodium, 
potassium, calcium, and magnesium, which are soluble in the 
unne If the unne is highly concentrated the urates are deposited 
when the fluid cools This is frequently observed after excessive 
exercise in tropical heat, in fevera and m derangements of the 
liter and stomach 

In infants “ renal infarcts ” composed of urates and unc acid 
are frequently* found in the convoluted tubules soon after birth 
These disappear when the flow of unne is fully established They 
may remain to form the nucleus of a true calculus 

Cystmuna is an hereditary and family disease due to an 
abnormality in metabolism The tissues are unable to complete 
the oxidation of the cystm normally formed m the breaking down 
of protein Cystm contains 23 5 per cent of sulphur and in 
cystmuna about 0 5 gtm is excreted in twenty four hours The 
health is not impaired 

The precipitation of these bodies in crystalline form is not alone 
sufficient to form a calculus, but it is one factor in the production 
of a calculus 

2. Colloid substances — The second essential factor in the 
formation of a stone is the presence of a colloid cement substance 
Colloid bodies are present in the normal unne in the form of mucm 
and urochrome But these colloid bodies are not sufficient to 
produce a stone Phospbatuna, oxaluna, etc , may be present for 
years without a calculus being formed In cystitis mucin is in 
excess, and large quantities of triple phosphates are thrown down 
and are entangled in the masses of mucm Plugs of this material 
are formed and are passed in the urine They are of slimy con 
sistence, rarely approaching the firmness of putty, and arc readily 
broken up between the fingers These masses do not, even after 
the lapse of months, form calculi 

Schade has pointed out that the colloids found in the unne 
vary in nature They may be “ reversible,” for, after once having 
passed out of solution, they may under changed conditions of 
reaction, etc , be again taken into solution Or they may bo 
“ irreversible,” l e when once precipitated they are insoluble For 
the formation of a calculus an irreversible colloid is necessary 
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Irreversible colloids do not occur in normal unne, but are 
present in pathological conditions Tibnn, formed from fibrinogen, 
is the charactenstic representative of the group of irrev crable 
colloids It appears in the unne as a result of hemorrhage or 
of inflammation , it occurs also in a very rare state of the unne 
Known as fibnnuna Scliade suggests that fibnnuna in a very 
slight form may occur more frequently than is supposed It is 
of extreme interest to note that bodies having the shape and 
appearance of calculi but composed almost wholly of fibrin, are 
sometimes found m the renal pelvis or m the bladder The ultimate 
cause which leads to the presence of fibnn or other irreversible 
colloids in the unne where there has been no injury is at present 
doubtful The passage of quantities of ciystals in the unoc may 
itself excite mild inflammation m the unnary tract It is known 
that bacteria and toxins arc constantly being absorbed into the 
circulation from the throat and bowel (especially m constipation), 
and excreted b> the Kidneys, without causing gross inflammatory 
changes but it is not unlikely that lesser degrees of reaction may 
be induced 

General factors In etiology. — It has long been held that 
heredity plays a part m the production of renal calculus, but its 
role is less important than was formerly supposed Cyst in stone 
which is definitely the result of a diathesis is undoubtedly a familial 
disease but the influence of heredity is far less well marked in other 
varieties Nevertheless there ace many well known cases of stone 
appearing m sev eral members of the same family, for example the 
case of the Leroy d Etoilles, where eight brothers, who lived in 
different parts of Europe under varying conditions of hygiene and 
climate, suffered from stone Probably tbe influence of heredity 
is more marked in unc acid calculus, and Clubbe has mentioned a 
family of six children all of whom had stones The father and 
mother passed large quantities of unc acid and the grandfather, 
grandmother, six uncles, four aunts, and a cousin all suffered from 
gravel 

Diet also is on important factor, and it has frequently been 
stated that stone is most common amongst those who eat too much 
nnd lead sedentary lives But while rich food ha3 a high purin 
content and therefore increases the elimination of uric acid, there 
is good evidence that atone is commoner among the poorer classes 
than the rich It is found most frequently amongst people who 
live on a poor monotonous diet made up chiefly of carbohydrates 
This is true not only of the population m this country but also of 
the Last If stone were solely due to an excess of stone forming 
substances in the food, the diet of rice-eating natii es would appear 
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to be ideal, since it contains a % cry small amount of purin bodies 
In spite of this, Thompson states that 78 per cent of the stones 
removed at the Canton Hospital were composed of uric acid or 
urates, and Freer found an incidence of uric acid and urates stones 
in. India that was only slightly less This suggests therefore that 
calculus formation is a deficiency diseaso r ither than the result of 
excesses in the diet McCamson’s experimental work on the sub 
ject also supports this view He found that if rats were kept on 
a diet of oatmeal 53 parts linseed meal 20 parts cornflour 25 parts, 
sodium chloride 1 part and calcium phosphates 1 part and were 
given distilled w ater in unlimited quantities, a large proportion of 
them developed phosphatic calculi If to their diet was added less 
than 1 oz of milk calculi did not appear 

Similar experiments have been reported by Fiji mala w Japan 
This experimenter found that a diet deficiency of vitamin A pro 
duced calculi m the bladder, kidney, and also m tho gall bladder 

However, when the question is looked mto carefully it is seen, that 
two changes occur w the urine of the rat at the time the calculi 
appear The first is a change m the reaction of the urine which 
always become strongly alkaline on a deficiency diet This is because 
vitamin A is derived from acid ash producing food and its absence 
therefore leads to urinary alkalinity Another change which 
occurs at the time of calculus formation is the onset of urinary 
infection The sequence of events on a vitamin A deficiency 
diet is, therefore, probably (1) alkalinity of the urine, (2) decom 
position of calcium phosphate crystals, (3) urinary infection, and 
(4) calculus This is suggested by the fact that addition of am 
momum chloride to the diet decreased the percentage of animals 
with calculi The whole question of relationship of (bet to calculus 
requires careful experimental work with adequate controls and tho 
only conclusion which can be reached at present is that the higher 
the standard of hving enjoyed by the population the less stone does 
one find 

Bosener and Meisser at the Mayo Clime claim a close relation 
between extra unnary infection and the production of urinary 
calculus, and they appear to suggest a spccifio etiological relation 
ship between the bacteria taken from the urine of patients 
suffering from renal calculus and the production of stone m dogs 
The teeth of dogs were devitalized and infected with streptococcus 
from cases of nephrohthiasis Twenty out of thirty dogs developed 
calculus The nature of the calculus was not stated and a urine 
infection appears to have preceded the calculus formation 

There also seems to be some relationship between cbmatic 
conditions and calculus disease Stone appears to be more prevalent 
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in some districts thin otl ers In England for instance it is com 
monest on the East coast and in K W ales Derbj shire and cst- 
morland It is very pre\alent in Holland In India calculos 
disease is common m the north but rare in the south It is difficult 
to f nd any common factor which might operate m such wi lely dif 
ferent dstricts and as Joly remarks All we can say is that 
lithmis is more usual in the Oil Itorld than in the New ml 
that the three most important stone areas {Inin Mesopotamia 
and S Chun) are the districts where civilization has existed from 
the lawn of lustorj and where defective sanitation and hygiene 
are still the rule Diminution of stone in T urope is undoubtedly 
the result of improvements m hjgiene and dietary 

Another undoubted factor in the production of stone is the 
existence of some abnormality in the urinar} tract that results m 
les3 eff cient drainage For example urinary calculi arc commoner 
m patienta with congenital abnormalities or with obstructs c lesions 
such as enlarged prostate Even the stagnation that comes from 
remaining long in the supine position maj have an effect for bed 
ridden patients suffering from fractures or diseases of the spine or 
wounded soldiers confined to bed for long peno Is with gunshot 
wounds of the low er extremities frequently de\ clop calculi This 
is attributable to the fact that drainage from the lower renal calyx 
in tl c recumbent position is poor In these cases phosphatima 
is constantly present 

Itenal calculus occurs most frequently m mid adult age The 
following table published b> Swift Jolj gives the ages of 636 cases of 
stone admitted into St Peter s hospital during the decade 1915-°4 


Age ( n years) 

Rena] 

Ureteric 

\ es cal 

Trostat c 

Urethral 

From 0 to 0 

0 

2 

3 

0 

0 

10 to 19 

8 

0 

7 

0 

3 

*>0 to **> 

30 

7 

9 

0 

1 

30 to 39 

43 

7 

31 

0 

6 

40 to 49 

47 

9 

48 

6 

9 

60 to ^9 

2j 

3 

90 

11 

7 

60 to GO 

8 

3 

1 *” 

14 

7 

Oto 9 

4 

I 

54 

3 

2 

(her 80 

0 

0 

4 

0 

0 

Totals 

16.3 

3* 

371 

34 

34 

Age of youngest 
patient 

Age of oldest 

U 

11 

*> 

4 * 

15 

patient 

3 

76 

83 


73 


From the above it will be seen that stone in this country is 
no longer a disease of children but one of middle life It will 
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also be realized from the table that the age incidence of stone 
vane3 with the organ m ■which it is lodged, vesical and prostatic 
calculus, for example, being almost entirely a complaint of old 
age when residual urmc is more likely to ho found 

An examination of statistics shows that m general, men are 
Bhghtly more often affected than women In the case of calcium 
oxalate calculi the incidence amongst men is considerably higher, 
R JlaeCarrison stating that in 34,32 j cases in India, 13 2 were m 
men to every 1 in women 

Each kidney is attacked with equal frequency In the later 
stages renal calculi are usually bilateral, but at an early period 
they are unilateral Kustcr found bilateral renal calculi m 11 78 
percent and Israel m 27 per cent of operated cases With earlier 
diagnosis with the X rays, these figures have been further 
reduced Post-mortem evidence, representing the final stage of 
the disease, shows that calculi arc bilateral m oiec 50 per cent 
of cases 

Structure and chemical composition. — In the centre of the 
calculus is a nucleus, and disposed around this are concentric 
lamia® of varying composition In infants the nucleus usually 
consists of urate of ammonia, m adults of unc acid, and after the 
age of 40 of oxalate of lime Rarely a fragment of blood clot 
forms the nucleus, the ova of bilharzia have also been found 
The laminae arc formed of crystals or amorphous material bound 
together by cement substance Alternate layers of uric acid 
and oxalate of lime, or, if the unne is alUalme, a covering of triple 
phosphates and calcium carbonate, are deposited 

The substances that enter into the composition of renal calculi 
are — 

Unc acid 

Ammonium and sodium urate 
Calcium oxalate 
Calcium phosphate 
Calcium carbonate 

Ammonium and magnesium phosphate 

Cystm 

Xanthin 

Indigo 

Blood 

The phosphates and carbonates are found in alkaline urines, all 
the others m acid unues 

Calculi are said to bo primary when they arise m a previously 
healthy urinary tract, and secondary when they result from 
changes in the unne due to infective processes 
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They axe Tardy composed of one salt In the great majority 
of stones several substances aTe present Thus, unc acid and 
calcium oxalate frequently occur in alternating layers in the same 
calculus If the urine becomes alkaline a deposit of phosphates 
takes place on the surface of the stone 

Hitherto it has been customary to name calculi ‘unc acid’ or 
uratic’ when these bodies were present, without reference to the 
possibility that they might form only a small fraction of the total 
calculus In this way unc acid calculi have been looked upon 
as being much more common, than any other form of calculus 
Bencki found that 470 out of G49 urinary calculi in the Huntenan 
Museum or about 74 per cent , contained unc acid or urates, and 
Dickinson found about the same proportion (70 per cent ) in renal 
calculi In calculi remo\cd by operation, however, where minute 
fractions of salts are not taken into account, oxalate of lime is 
much the most frequent component Of 77 calculi collected by 


Moms the composition 

was as follows — 


Oxalate o! lime 

34 

44 15 per cent. 

Uno acid 

17 

22-07 

Phosphates 

13 

10 88 

Cyatin 

2 

20 

Calcium carbonate 

l 

13 

Mixed calculi 

10 

130 „ 


Oxalate calculi ate therefore much more common than was at 
one time believed Moore has corroborated thi3 view from an 
analysis of 21 renal and ureteral calculi removed by operation, 
all of which contained calcium oxalate in large amount, in more 
than two thirds of them over 70 per cent 

Renal calculi vary in appearance and consistence according 
to their chemical composition 

Oxalate of lime calculi are usually single Tbev are very hard, 
dark brown or black, with a nodulated surface, or covered with 
fine crystals or coarse clear, crystalline spicules Oxalate of lime 
calcub sometimes take the form of multiplo small polished brown 
or black seed like bodies They are laminated on section, and 
are found m acid unne Unenicid calculi are single or multiple, 
hard, smooth sometimes highly polished, and yellow or red brown 
in colour They occur in acid unne, aud show a laminated cut 
surface Calculi composed of ammonium and sodium urate occur 
in children They are small soft and friable, and of a pale fawn 
colour Calcium phosphate calculi are greyish white, hard with 
an irregular and sometimes crystalline surface They may become 
coated with triple phosphate On section they ore laminated 
They are found in a neutral or slightly alkaline unne Calculi of 
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mixed phosphates (fusible calculus) are whitish grej , mortar like, 
friable masses, which increase m size with great rapidity There 
is no lamination They may be covered with crystals of triple 
phosphate They occur m ammomncal urine Cyshn calculi are 
yellow, smooth and soft After removal they assume a greenish, 
waxy appearance On section they have a radiating structure 
They are very rare Xanihtn calculi, too, are very rare They form 
smooth, hard, reddish, cinnamon coloured stones Indigo calculi 
are also very rare, only two examples being known The calculus is 


Ftj* 56 — Calculi removed from one kidney 

blue black with a grey polished surface on section and it leaves 
a blue mark on white paper Blood calculi or fibrin calculi are of 
extreme xanty In 1907 I explored the left kidney of a woman 
aged 58 for two attacks of haimatuna, pain, and undue mobility 
of the organ In the renal pelvis were packed six greyish brown 
masses the size of a small marble, shaped like gall stones with 
facets They had a putty like consistence, and became darker 
brown on exposure to air On section the masses were laminated 
and composed of fibrin, coated on the surface with blood, and some 
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crystals of unc acid Gage, Beal aud R Qgicr Ward Lave collected 
a few similar cases from the literature 

Size, ehape, and number.— Most calculi removed by operation 
are single, but it is not unusual to find multiple calculi (I’late 18 
and Fig 56 ) As many as 200 have been rerrnn ed from a kidney 
Two or three small round calculi may be formed in a small pouch 
of the pelvis or calyx, and passed down the ureter at intervals, and 
tius process may be repeater! at intervals dunng man) years 
Slightly larger sohtan calculi in the pelvis arc rounded or oval 
and are freely movable or they may be wedge shaped and fixed 
Larger calculi are moulded into an exaggerated form of the renal 
pelvis and have sometimes fixed branches which fill the calces, 
or there ma) be facets with which smaller calculi that he in the 
calyces articulate 

Very large calculi arc sometimes found Shield records one of 
1 1 lb having a circumference of 10 in , and Lc Dcntu one weighing 
over 3 lb Everett described a calculus neighing 1 lb G oz which 
was removed post mortem 

Small calculi usually he m the renal pelvis, or the) may be 
wedged into a calyx The communication with the pelvis of a 
calyx containing a calculus may be very narrow A large calculus 
is lodged in the pelvis, and the branches in the calyces A branch 
may have a neck which is firmly gripped in the narrow commu 
mcation between pelvis and calyx 

It is sud that a calculus has rarely been found embedded in 
the substance of the kidne) and unconnected with the calyces 
I have not met with such a case 

Changes in the ludney. 1 Aseptic lesions, l Diathetic 
nephritis — Albarran has shown that all calculous kidneys arc 
found, on microscopical examination, to bear the lesions of 
nephritis Even when the organ appears normal to the naked eye, 
microscopical examination shows that chrome nephritis is present 
These lesions depend upon the original cause of the hthiasis 
and when once the calculus is formed they are aggravated by 
its presence 

Diathetic nephritis consists of a diffuse nephritis probably 
commencing in epithelial lesions and accompanied by interstitial 
nephntis At first the kidney may appear normal or increased 
in size Later it contracts and becomes granular The capsule 
becomes adherent, and small cysts form. The condition is that 
of granular contracted kidney 

u Lesions consecutive to the presence oj a calculus in the kidney 
or renal pefns — When the calculus reaches a certain size or lies 
m a position to cause obstruction, changes in the kidne) are 
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added to those already existing The following conditions may 
be found — 

(a) The kidney appears almost normal There is a slight con- 
densation of the fatty capsule, the fibrous capsule is slightly more 
adherent, and the organ appears a little large The pelvis con 
tains one or se\eral stones (Plates 18, 19 ) There 13 a little 
thickening of the pelvic wall, and slight distension of the calyces 
and pelvis The microscope shows the lesions described by 
Albarran as niphnte diathesiquc 

(b) There is advanced interstitial nephritis with atrophy, or 
occasionally the kidney may ha\e previously been enlarged as a 
hydronephrosis and then have shrank till it is small and atrophied 

( o ) Perinephritis leading to a great increase in the perirenal 
fat has already been described In the majority of cases it results 
from calculus of the kidney, and may bo found either in aseptic 
or in septic calculus The kidney may be Burrounded by a large 
mass of adherent fibro fatty tissue The circumrenal fatty tissue 
invades the hilum and spreads along the blood vessels into the 
substance of the kidney, compressing and eventually completely 
destroying it (Plato 19 ) The perinephritis is frequently out of 
all proportion to the size of the calculus, which may be quite 
small The -kidney retains its normal contour 

(d) Hydronephrosis is a comparatively common complication 
of renal calculus, and results from the imp action of a small cal 
cuius at the outlet of the renal pelvis Barely a calculus may 
plug the outlet of a single calyx or of one branch of a dichotomous 
pelvis, and a partial hydronephrosis results 

Hydronephrosis due to calculous impaction differs from other 
forms in the presence of uretcro pyelitis caused by the irritation 
of the calculus This leads to thickening and narrowing of the 
duct at a later time In calculous hydronephrosis aLo the aseptic 
nephritis above described is already present when dilatation com 
mences, and changes m the kidney substance are much more 
advanced in the earlier stages of distension than in other forms of 

2 Infective lesions — Infection of the calculous kidney may 
take place by the blood stream {hamalogenous injection), or the 
infection may ascend the urinary tract after the passage of 
instruments ( ascending infection) 

In the great majority of cases the infection is hrematogenous, 
and ha3 taken place before any instrument has been passed 
In a large proportion of cases this is a pure staphylococcal infection 
Hematogenous infection may, however, be supplemented by an 
ascending infection after the passage of an infected instrument 
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The infection may in quiescent calculus obscure the presence of 
the stone On the other hand secondary calculi may develop in 
an infected kidney 

i Pyelonephritis — tcute pyelonephritis without obstruction 
docs not occur frequently when calculi are present Subacute and 
chronic septic pyelonephritis are much more common Pyelitis 
is \er> seldom found without nephritis being superadded 



Tig 57 — Calculous pjoncphrosis with dilatation of ureter 


u Pyonephrosis and vro-p jonephrosis — Calculous pjoneplrrosis 
is much more common and itui} reach a large size In the dilated 
calyces calculi of varying sizes he and may he tightly grasped by 
the narrow neck of the calyx {Fig 57 ) At the outlet of the 
pelvis lies the plugging calculus which may be of moderate size 
and is often roughly conical m shape Man} calculi may be present, 
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and there is sometimes a quantity of mortar like secondary phos- 
pint ic deposit 

In uro pyonephrosis the content is either cloudy or purulent 
urine 

ui Pennephntii and perinephric abscess — Fatty and fibro- 
fatty perinephritis are more frequent and extensive in septic cal- 
culi than in aseptic Large masses may thus be produced, and 
dense adhesions with the peritoneum, bowel, vena cava, and other 
neighbouring structures are formed, Much render removal of the 
whole mass dangerous The kidney may be easily stripped from 
its fibrous capsule inside the fatty mass Suppurative peri- 
nephritis sometimes develops, and a calculus may be found m the 
abscess, having escaped from the kidney 

Rupture of the abscess has led to the discharge of a calculus 
on the surface of the buttock or m Scarpa’s triangle 

iv Malignant growth of the renal pelvis — In a small number 
of cases a calculus has been found coexisting with a malignant 
growth of the renal pelvis, and in these cases the new growth is 
believed to have resulted from the prolonged irritation of the 
calculus Drew found calculi m 4 out of 8 cases of villous 
growth of the renal pelvis collected from the literature 

3 Lesions ot the second kidney. — Of 78 cases collected 
b} Legueu, there were lesions of the second kidney in half the 
number In 21 cases there was sclerosis or atrophy 

Of 22 cases of death from anuria after operation for renal cal 
cuius, I found that the second kidney contained calculi m 12, and 
that hydronephrosis had resulted in 2 of these, pyonephrosis in 3, 
and atrophy in 2 There was atrophy without calculus of the 
second kidney in 4, hydronephrosis in 2, amyloid degeneration in 
1, interstitial nephritis in 1, and fatty degeneration in 2 cases 
i Compensatory hypertrophy of the second kidney occurs if 
the parenchyma of the calculous kidney is widely destroyed 
n Stone is present mthe second kidney in oxer 50 percent of 
cases m late stages, but in only about It per cent in the early stage 
iu Interstitial nephritis is present m many cases even where 
the kidney appears healthy to the naked eye 

i\ Ascending pyelonephritis occurs as a fatal complication in 
some cases where cystitis is present It may follow an operation 
for calculus of the bladder 

Symptoms — In the majority of cases renal calculus gives 
rise to a distressing tram of sjmptoms from which the patient 
demands relief 

Quiescent calculus — Occasionally a calculus lies quiescent 
for many years, and the patient is unaware of its existence Two 
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varieties of quiescent calculus have come under ray observation 
In one variety there are no symptoms to attract the attention of 
the patient , there may have been symptoms during childhood, 
or no symptoms at any time In the second variety there arc 
persistent symptoms of cystitis, but none of renal disease In a 
man aged 45, from whom I removed the stones shown in Tig 66, 
there had been cystitis for twenty seven years, with attacks of 
hsematuria on exertion, but no pam or other symptom pointing 
to the kidney until a few weeks before I saw Iran 

There arc cases of unsuspected calculi with high tempera- 
ture and great mental prostration, which present the features of 
severe acute pyelonephritis due to the bacillus coli IV hen the 
acute symptoms have subsided, calculi are discovered in the 
kidney 

The cardinal symptoms of renal calculus are pain and hsema- 
tuna 

Pain — Pain is present in over 70 per cent of cases, and is felt 
ra the posterior renal area at the costo muscular angle If the 
pam is seicre it can also be felt at a spot on the front of 
the abdomen about IJ m below and internal to the tip of 
the 0th nb 

There are three varieties of pun in renal calculus— (1) fixed 
renal pam, (2) renal colic, and (3) referred pam 

1 Fixed pam — The pain is felt in the positions described 
above It is a constant dull ache, of varying intensity It is 
increased by movement or jarnng Walking, especially over 
rough ground, jumping driving or motoring and especially horse 
riding and bicycling aggravate the pam and may be the cause of 
intense suffering The patient is most comfortable in bed, but 
even in the recumbent position must turn carefully , and may be 
unable to sleep on the diseased side when the pelvis is inflamed 
(Tenwick) In walking the patient may bend the body towards 
the diseased side , in lying the thigh may he flexed to relax the 
psoas muscle Extreme flexion of the body may produce great 
pam I saw an actor who, with a stone in his nght kidney, had 
to give up playing the part of a hunchback on account of the 
intolerable pam be suffered on bending the body 

Where the renal pelvis is inflamed the pam becomes intense 
and is provoked by sbgbt movements The pam corresponds w 
some degree to the size and character of the stone A large 
stone gives little or no severe pam, but may cause dull aching A 
small atone fixed in a calyx is unlikely to give much pain 
A small round or oval stone with rough crystalline surface free 
m the renal pelvis is accompanied by the most severe pam 
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2 Renal colic — Renal colic commences m the anterior or 
posterior renal p3in area (Fig 58} and shoots downwards following 
the line of the ureter on the surface of the body, ora line lower 
down almost at the level of Poupart’s ligament The pain passes 
to the external abdominal ring , it may end there, or may be con 
tinned along the cord into the testicle of the corresponding side, 
or may shoot along the urethra to the tip of the perns It may 
radiate down the front of the thigh, or along the sciatic nerve, 
or across the abdomen Renal colic never shoots directly across 
or upwards 

An attack of renal colic is usually initiated by some exertion 
or jar, Buch as a stumble, or by a sudden twist or turn m bed, 
or it may commence during sleep The patient sits wn thing or 




F ig 58 — Line of right renal colic anterior and posterior 
renal pain areas in renal calculus 

rolls m agony, the face is pale, the skin clawmj and sweating, 
and vomiting frequently occurs The testicle on the painful side 
is retracted and intensely tender The abdominal muscles are 
ngid the thigh is flexed 

There may he an intense and urgent desire to micturate and 
repeated attempts are made at short intervals The quantity of 
unne secreted during an attack of renal colic is small, and no 
unne may be passed for several hours 

If unrelieved by treatment the attack may last for one or for 
several hours It frequently ceases quite suddenly, but may 
subside more gradually After an interval a quantity of blood 
stained unne is passed Some hours, or several days afterwards 
a stone may be passed from the urethra with the unne 

3 Referred pain — With the slighter constant pain of renal cal 
cuius there may also be pam referred to a distant part (Fig 59 ) 
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Persistent pain is occasionally felt m the sole of the foot or 
heel It is felt also in the thigh or leg and sometimes in the 
testicle or labium Rarely the testicular pain is more prominent 
than the renal pain, and may eien exist apart from it Bladder 
pain with frequent and urgent micturition is sometimes present 
in renal calculus when the bladder is quite healthy The most 
important reflex pain 13 that in which pun is referred to the second 
kidney (reno renal reflex) Thornton stated that pain m one 
organ might bo caused b) a calculus in the other, the calculous 
kidney being painless This has frequently been disputed, and 
it has been held that aching pain may he felt in the second 



F ig 59 — Areas of referred pain xn renal calculus 


kidnej, but that the referred pain docs not occur in a health) 
kidney without severe pam being present at the same time in 
the diseased organ I have, howcaer, seen two cases where the 
referred pam wa 3 present without pain in the calculous kidney, 
and there ate a few similar cases on record 

Since the introduction of the X rays in the diagnosis of renal 
calculus and the use of methods for the examination of the unne 
of each kidney, this question of referred pam has lost much of 
its importance 

Hematuria — Less than half the cases of renal calculus suffer 
from hsematuna The hmmatuna 13 not usually severe Blood 
corpuscles are often found with the microscope in cases in 
which the blood cannot be detected with the linked eye Hrema- 
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turn, frequently occurs with renal colic, anti may continue after 
the cohc has ceased It is intimate]} connected with movement 
and exertion Occasionally it is the only symptom There may 
be persistent lmnattina lasting many months, and unaffected by 
rest or movement Like pirn, it is more apt to be present, and 
18 more severe, if the surface of the stone is rough and irregular 
Pyuria — -Pus may be found m the unne in small amount 
from slight pyelitis caused by the untation of the calculus When 
the kidney becomes infected the urine is cloud) and purulent 
to the naked eye It remains acid, and the pus settles in a 
solid layer at the bottom of the vessel Occasionally, when de 
composition of the unne has taken place m the ladney, the 
unne passed is alkaline and decomposing 

Other changes In the urine — Hjaline casts and an execs 
sive quantity of urine may be present and indicate changes in the 
kidney substance Crystals of calcium oxalate or uric acid may 
be present Phosphatuna sometimes occurs with renal cohc, 
without other changes m the unne 

In the later stages of renal calculus, and especially where bpth 
kidneys are the seat of calculus and are extensively destroyed, 
the unne is pale, very abundant, and of low specific gravity, and 
the total amount of urea excreted is reduced Calculous anuna 
will be discussed later (p 295) 

Examination of the kidney and ureter. — On palpation 
of the abdomen the tips of the fingers may detect ngidity of the 
muscles on the side of the calculus 

If the kidney is large and contains many stones it forms an 
abdominal tumour If the patient is thin, this maj be seen m 
the recumbent position as a prominence in the lumbar region about 
the level of the umbilicus or a httle below In the erect posture 
the prominence disappears Palpation shows the kidney greatly 
enlarged and tender In cases in which the patient is thin and 
the stones are large and covered with a thin layer of renal tissue, 
they can be felt on palpation as irregular, very hard craggy masses, 
and grating may be detected With smaller calculi no enlarge 
ment of the ladney is felt m uncomplicated cases The kidney 
is, however, frequently tender on palpation Jordan Lloyd has 
pointed out that in renal calculus a stabbing pain maj be elicited 
by prodding deeply with the finger tips over the kidney 

Cystoscoplc examination — In 'cases in which luematuna is 
the only symptom, the bleeding is seen to come from one ureteric 
orifice and the observation wiU lead to the further examination 
and eventual exploration of that kidne> When the unne is 
purulent it can be seen as a cloudy efflux, with flakes, coming from 
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otic ureteric orifice The efflux is ejected \ igoroualy, and ts rapidly 
repeated m pjchhs In old standing pyelitis due to calculus or 
to other cause a solid pipe of pus may be seen to be slowly expelled 
from the ureteric onfice and glide down the slope of the uretenc 
ridge like a worm or break up into short segments The appear 
auce of the ureteric onfice gives little information in the early stage 
of renal calculus There may be a blush of congestion and mfiam 
mat ion round the ureteric onfice and basal cystitis if infection of 
the renal pelvis is present In long standing pyebtis and urctcntis 
from calculus or other cause the ureteric onfice is round open 
and rigid 

Should nephrectomy be required the ureter of the second 
kidney should be cathetenzed and the unne examined and the 
function of the kidney tested 

Radiography —This has already been discussed (See 
Chop IV p 37) 

Course and complications — Renal calculus may exist for 
many years and give mo to very slight inconvenience The 
symptoms may only be excited by movement and the patient 
gradually curtails his exercise until he lives m comparative comfort 
Often as the stone increases in size the pain and attacks of colic 
dimmish and occur les3 frequently The general health is unaffected 

Certain complications may supervene 

1 Migration of the calculus — The passage of the calculus 
along the ureter is accompanied by renal colic and has already 
been described (p 277) 

2 Obstruction — Obstruction gives nse to suppression of 
urine (calculous anuna) or to hydronephrosis 

3 Infection — Infection of the kidney and renal pelvis may 
precede the formation of a calculus or it may be superimposed on 
a renal calculus The symptoms duo to the infection may com 
pletelv obscure those caused by the calculus which may remain 
unsuspected 

The infection of a primary calculus is almost mianahly hsema 
togeuous It may take the form (a) of pyelitis (6) of pyonephrosis 
or (c) of perinephritis 

(a)_ Calculous widths — The pain of the calculus becomes greatly 
mtensfied and the kidney is very tender on palpation without 
being enlarged There is acid pyuna with polynna most marked 
at night 

(h) Pjonepkrost « — General symptoms become evident There 
are fever and emaciation The kidney 13 enlarged and may varv 
in size the variations coinciding with an increase or decrease of 
pus in the unne. 
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(c) Perinephritis and perinephric abscess { Sec pp 116, 117 ) 

Prognosis.— An untreated renal calculus destro}s the kidney 
in which it is lodged, by causing sclerosis and atrophy if it is 
aseptic, and by suppuration when it is infected The second kidney 
becomes affected with, calculus in over 60 per cent of cases, and 
is eventually the seat of other disease m a still larger proportion 
The prognosis of renal calculus is therefore grave unless early 
operation is performed 

Diagnosis. — Radiography has revolutionized the diagnosis of 
renal calculus, and has replaced exploratory operations upon the 
kidney in cases of suspected calculus So certain and precise has 
this means of diagnosis become in the hands of one practised in 
the radiography of urinary disease, that there is a tendency to use 
the method as a short cut to diagnosis without duly weighing 
the symptoms Disappointment and a tendency to cavil at the 
limitations of radiograph} arc thus engendered In any case the 
proper reading of a radiographic plate of good quality may over- 
ride an opinion based upon symptoms , but there are few, if any, 
cases in which the work of the radiographer is not rendered easier 
and more valuable by a knowledge of the cluneal symptoms 
Diagnosis m renal calculus presents itself as a number of 
different problems: 

1 Cases with pain and hmmaturla —These cases are some- 
times attended with difficulty in diagnosis 

In typical cases the pain predominates and the luematuna 
occurs with the para Both symptoms arc initiated or increased 
by movement or ]atnng The passage of a calculus at a previous 
date and the discovery of numerous crystals in the urine are of 
great importance in the diagnosis 

In movable kidncj the pain is also closelv associated with 
movement, and hzematnna, although it is rare, may occur The 
discovery of a movable kidney should not be accepted as excluding 
calculus Radiography should be used, and when nephrorrhapby 
is performed the kidney should be thoroughly examined for stone 
New growths of the kidney with h&matuna and clot colic may 
resemble renal calculus In such cases the hsematuria is profuse, 
and occurs for the most part without any pain , it is capricious 
m its onset and duration, and is little affected by rest or exercise 
Colic does not occur apart from an attack of hxmatuna It co- 
incides with the sudden disappearance of blood from the unne, 
and as it subsides the haemorrhage reap pea ra and ureteral clots 
are found in the urme When a tumour is palpable there is little 
difficulty, for its characters do not resemble those of a pyo- or 
hydronephrosis, and the condition of the unne is different 
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obtained The pain is seldom so severe as renal colic, and does 
not radiate along the ureter It is unaffected by mo\ ement 
Where liannaturia is present also diagnosis without the X rays 
is impossible 

Raynaud has shown that the crises of locomotor ataxy may 
be indistinguishable from renal cohc When the possibility of 
euch a cause of confusion is remembered, the only difficulty that 
can anse is m the irregular cases of tabes {formes frusfes) where tho 
classical symptoms may be wanting 

Moras has recorded cases of hysteria m which difficulty tn 
diagnosis from renal calculus was experienced Persistent and 
sometimes se\ ere pain in the posterior renal area is sometimes 
caused by osteo-arthritis of the lumbar vertebra Rigidity of 
the vertebral column and the appearance in a radiogram of lipping 
of the vertebral bodies suffice for the diagnosis 

Calculus in the ureter causes the same sjmptoms as renal 
calculus There may, however, be fixed pam at some spot m 
the line of tho ureter, the calculus may be felt per rectum or per 
vagmarn, symptoms of vesical imtation may bo very marked, and 
cystoscopy may show changes at the ureteric orifice or the stone 
itself may be seen projecting into the bladder 

5 Cases with symptoms of cystitis — Persistent cjstitis 
may bo present with latent renal calculus and lead to an erroneous 
diagnosis I have already referred to a case of this nature 

The diagnosis is made by the examination of the ureteric 
onficea and the efflux with the cystoscope, and, if necessary, by 
examination of the urine drawn from each kidney by catheter 
Radiography may show a large stone shadow 

Even where a stone is found in the bladder it must not bo con 
eluded that no stone is present in the kidney, and radiography 
should be employed to exclude renal and ureteric calculi m these areas 
Diagnosis of the presence and health of a second kidney. 
— The most frequent disease of the second kidney is calculus, 
and a clear renal area m a radiographic plate will exclude this 
In addition to radiography the only reliable methods of diagnosis 
are cystoscopy, and the examination of the unne drawn from the 
second kidney by means of the uretenc catheter 

Treatment Prophylaxis — Tins consists in the treatment 
of oval ana, phosphatuna, and Ufchtasis, and the removal of 
local conditions which may assist the formation of stone The 
treatment of oxaluna and phosphatuna has been discussed else 
where (pp 51, 54) The local conditions which assist m the 
formation of stone are urinary infection and obstruction, of which 
the treatment is considered ou pp 145 and 189 When a patient 
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passes lugUy acid, concentrated urmo contammg uric acid crystals, 
the treatment should be directed to reducing any excess o£ unc 
acid which may be denved from the food, assisting the complete 
metaholism of nitrogenous bodies, and preventing the crystallization 
of unc acid m the urine 

Diet — In prescnbmg diet it should be remembered that 
there 13 a daily excretion of nitrogenous bodies uninfluenced by 
the diet, which is sufficient to form calculi should other conditions 
be favourable The patient’s strength should therefore not be 
reduced by too rigid a regimen It is advisable to limit the quan 
titles of nitrogenous foods, but it is unnecessary to prohibit meat 
altogether Beef and mutton should he taken sparingly Cellular 
organs such as brain, sweetbreads, ladney, and liver, contain 
excessive quantities of nuclein, from which uric acid is denied, 
and they should be avoided White meat is less harmful than 
red hut veal and pork are unsuitable articles of diet Duck and 
goose among poultry, and high game should be avoided Fish 
may be taken except salmon, mackerel, lobster, and crab Bread 
and all the cereals, all the roots and fruits and green v egetahles 
in abundance and salads, should form part of the diet Butter 
and milk and eggs may be taken 

Tea and coflee should be avoided or drunk very weak Sugar 
and fats ore harmful and should only be taken sparingly It is 
better to avoid wme altogether, but should it appear necessary to 
permit some wine, the lighter Moselle and white French wines or 
a light claret should he selected Heavy wines such os Burgundy, 
and Australian and Californian wmc3 are especially harmful Port 
and champagne should be interdicted New port is slightly less 
pernicious than old Whisky may’ bo allowed in small amount 

Careful attention should be paid to regular action of the bowels 
and a course of waters containing sulphates of soda and magnesia, 
such as Hunyadi or FnednchshaU, is beneficial Half a tumbler 
ful or more should be taken on wakmg followed by a tumblerful 
of hot water Courses of three 01 four weeks, with intervals of 
several weeks may be prescribed Watson speaks highly of 
calomel given in doses of gr at night for a week at a time 

The unne should be diluted and its acidity reduced A large 
glass of hot water should be taken m the early morning and at 
night Aerated distilled waters such as Salutans are beneficial 
Alhali3 and especially those with a diuretic action, are useful 
The citrate and acetate of potash should be given m doses of 
30-60 gr four times daily, or the carbonate or citrate of mag 
nesium or lithium The boro citrate of magnesia in doses of 
15 gr thnee daily is well home 
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removed without del a} It is unwise to wait in expectation of 
o small stone passing down the ureter, for it is impossible to judge 
from the size and shape of the stone whether its position, m the 
pelvis or calyx will permit of its descent Moreover, there are 
the dangers of dilatation of the kidney and hematogenous m 
fection while it remains in the kidney, and the same clangers and 
that of calculous anuria dunng its descent along the ureter The 
danger of nephrolithotomy in experienced hands is ^ cry small 

Cases that are unsuitable for operation are (a) those of extensive 
bilateral calculous disease either aseptic with signs of progressive 
failure of the renal function, or when there is widespread sepsis 
and unnmic symptoms are present or are easily induced by expo- 
sure or other causes , (6) those in which small calculi are frequently 
pissed and the X rays do not show a large single shadow or a 
collection of small shadows m the kidney Operation in cases of 
this 1 ind is followed by a recurrence of the stone formation 
without any prolongation of the interval They arc suitable for 
diuretic and spa treatment 

Before commencing the operation for rcmoial of a stone the 
following information Bhould bo m possession of the surgeon — 

1 The position aiul number of calculi — The whole unnary tract 
must be examined by the X rays The assistance of a pyclogram 
will allow of more accurate localization of the calculus and enable 
the surgeon to come to some conclusion as to the method to be 
employed for its remo\al The patient should also be cystoscoped 

2 The presence of a second kidney and Us functional state — 
This is ascertained by examination of the ureteric orifice and 
the observation of an efilux, by chromo-cystoscopy , and by the 
examination of the unne drawn from each kidney by the ureteral 
catheter and the use of test3 for the renal function This m 
formation is absolutely necessary where there is a possibility of 
nephrectomy being done 

The operations which may be performed arc — 

1 Nephrolithotomy 

2 Pyelohthotomy 

3 Nephrectomy 

1 Nephrolithotomy — In nephrolithotomy the kidney is ex 
posed by a lumbal urasron and separated from \ts fatty capsule 
as far a3 the htium It is then carefully palpated for a hard nodule 
which would indicate the presence of a stone The pelvis is also 
examined and the finger pressed into the sinus of the kidney 
The further procedure will depend upon whether a hard nodule 
is discovered or not If a nodule is felt in the substance of the 
kidney it should either be exposed by an incision on the convex 
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border of the organ, or, if it is near the anterior or posterior 
surface, it may be cut upon directly 

Needling the kidney for a nodule felt m its substance is an 
unnecessary procedure, for the reason that if the nodule is a stone 
it must be cut upon , and if it is not a stone, and also if no nodule 
can be felt, the surgeon cannot rest content with the meagre in- 
formation afforded by passing a needle into the kidney substance, 
but will proceed to explore the organ by a free incision 

If nothing is felt, the kidney should be explored The ureter 
is first separated from the vessels at the hilum, which are com- 
pressed with the finger and thumb An incision is made in the 
convex border of the kidne), 4 mm behind the most prominent line 
The incision is placed m the middle of the organ and extends for 
2 in. or more The cut surfaces are separated, and the finger in 
troduced into the renal pelvis, and with this and a metal sound 
a careful search is made for the calculus Instead of making a 
single large incision o slightly smaller memon may be made into each 
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pole of the kidnev, and by this means the extremities of the organ 
are searched and the portion intervening between the incisions is 
easily examined If a stone is felt in the pelvis or one of the calyces 
the incoon should he extended so that it is exposed By means of 
forceps or a fine scoop and the forefinger the calculus is removed 
In some cases m which there is a short pedicle, or in a stout 
or muscular patient with a narrow loin, the kidney can only he 
partly brought into the wound In such cases I use long fine 
forceps with an angled grasping extremity which can be pissed 
along tho forefinger and seize the calculus just beyond its tip {Fig 
CO) Occasionally the end of a calculus can be felt, the remain 
tog portion being connected with it by a narrow neck tightly 
grasped by the opening from the calyx into the pelvis, and in 
larger Btones the branches of the calculous mass are tightly grasped 
in the calyces The kidney must be freely incised and the calculus 
gradually freed by working with the finger tip, with forceps, and 
with elevators, and by incising the constrictions and bands which 
bind it down The search for multiple calculi should be carefully 
pursued The large calculus should be examined for facets, for 
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each of which a calculus must be found A good radiogram is of 
great assistance, and should be before the surgeon at the operation 
In isolated scattered calculi it is of especial value 

A number of small stones lying close together frequently appear 
as a single shadow Small seed like calculi or soft phosphatic 
material are removed by a copious stream of warm lotion from 
an irrigator after packing the perirenal space with gauze 

The stones having been removed from the kidney, the ureter 
should be carefully examined The upper portion is easily pal 
pited with the finger os far as the bnm of the pelvis A long fine 
gum elastic bougie of even calibre is now passed down the ureter 
into the bladder Should this be arrested at an) part of the 
ureter the fmger is passed along the outside of the ureter, and nt 
the end of the bougie a calculus raaj be discovered A complete 
radiographic examination of the urinary tract, together with 
sounding the ureter before the operation is decided upon, will 
shorten this part of the operation 

After removal of the calculi the kidney wound should be closed 
with sutures boft catgut sutures are most suitable Catgut pre 
served in iodine and chromic catgut are too hard and cut out 
Ihe sutures are introduced with round bodied straight needles 
and arc passed about an inch from the edge of the wound They 
arc placed about lialf an inch apart, and fiv c or six interrupted 
sutures usually suffice The) are tied slowl), and not too tightly, 
lest they cut out through the friable kidney substance VI hen 
the laduey substance has not been destro)ed, these sutures will 
suffice, but occasionally it is necessary to introduce a mattress 
suture to control bleeding from a large vessel If mattress sutures 
are used a second row of interrupted sutures should be intro 
duccd near the edge of the wound, as otherwise the bps become 
everted 

When the kidney substance has been much reduced there is 
more difficulty m closing the wound satisfactorily The thin lips 
become ev erted or mv ertod, and there is some danger of the sutures 
tearing out In the cases in which severe luemorrhage persists 
after nephrolithotomy the bleeding usually arises from a suture 
having penetrated into a dilated calyx, and either cut out ana 
allowed a vessel to bleed, or tom through a vessel from being 
tied too tight 

VI hen there is sepsis with dilatation of the kidney, drainage of 
the intrarenal cavity is necessaiy, and this is provided by a rubber 
tube of moderate size which is retained in the kidney cavity by 
a catgut stitch passed through the edges of the kidney incision 
The perirenal space should also be drained 
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Dangers of nephrolithotomy — The dangers of nephrolithotomy 
ace hemorrhage and septic infection 

Cases have been recorded in which, at the end of the operation 
of nephrolithotomy , \ err severe hemorrhage occurred from a large 
\ essel and necessitated nephrectomy These cases are, however, 
very rare, and there is usually no difficulty in controlling the 
haemorrhage bv sutures so long as the fibrous capsule is intact 
If the capsule lias been stripped from the kidney the sutures cut 
out very readily Legueu considers that the electric cutting knife 
is the best instrument for incising the renal parenchy mi and the 
onlv one that can be used with any safety when operating on a 
calculus m a single kidney 

Bleeding may, however, commence after the operation, the 
blood escaping into the pel ns and causing ba?matuna This 
postoperative hsematum may assume serious proportions, and 
clotting may occur in the bladder, or it ma) persist and cause 
profound anaemia and even death 

M hen postoperative bairoatuna is moderate, treatment bv 
absolute rest and the application of an ice bag together with 
small doses of morphia and the administration of calcium lactate, 
10-15 gr every four hours for two davs, ma) be tried Should 
this fail to arrest the bleeding operation should not be too long 
delayed, and further, if the haemorrhage is alarming from the 
first, operation should be performed at once 

The kidney should be rapidly exposed and the previous incision 
opened Usually a quantitv of blood escapes under tension A 
stream of hot lotion should be directed into the cavity, and then 
a medium sized rubber tube introduced into the renal pelvis 
Round the tube long strips of aseptic gauze are packed The 
patient may be infused on the table, and continuous rectal infusion 
commenced on returning to bed In severe cases a transfusion 
should be carried out This treatment usually suffices to control 
the haemorrhage and after three days the packing is removed or, 
if necessary, renewed 

^epsis may arise from a kidney already infected, or may be 
introduced at the operation Septic pyelonephritis sometimes 
follows nephrohthotom}, and frequently causes severe haunatuna 
Postoperative ha?matuns when combined with elevation of the tem- 
perature 13 usually due to this cause Perirenal suppuration may 
occur The infection usually subsides, and on!) very rarely is there 
an infection of the lumbar wound necessitating opening it up 

Results —The results are influenced by the presence or absence of sepsis 
previous to the operation. Some authorities notably Moms regard as cases of 
nephrohthotomv only those in which the kidney is healthy and there Is no 
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infection 'Most surgeons look upon nil cases of removal of calculi from, 
the kidney as eases of nephrolithotomy 

The results of nephrolithotomy in eases uncomplicated by sepsis or ililata 
tion slew a very low death rate Watson collected 13o such eases with 3 
deaths (2 2 per cent ) 1‘ovsmg 115 cases of nephrolithotomy in non infected 
cases with 7 deatl s (0 (W per cent ) 

In infeett 1 eases the mortalita is hi„h fichmieden collected 211 ca*es 
va ith 43 deaths <20 3 per cent ) and the statistic* of hustcr *1 ow 251 cases w ith 
50 ileatla (13 9 per cent ) 

The causes of death are septicemia or tor Tima anuria ami unemia and 
hsemorrl age 

A patient un hr my care died of gangrene of both lover extremities after 
the removal of several large stones from the left kidney Vt tic ojerat on 
a large lard inflammatory mass was found around the aorta and thrombosis 
1 ad prof ably spread from this 

After nephrohtliotoma the around usualla heals rapwllr, eren uhert 
mild infection i as been present In infected cases a f *tula maa persist and 
tl s is occasional Iv due to calculi having bw n left in the htdnea , or to un tend 
or pelaic obstruction In Sc! miedi n s cases (infected) a fistula followed 
the operation in 222 ptT cent In Wat son's collection (infected and non 
infected) there arc re fistula? in 8-0 per cent 

2 Pyelollthotomy —By this term is understood the removil 
of a calculus through on tnciMon in the peh is of the Kidncj 

The Kidney is draavn out of the lumbar wound The orpin la 
grasped in the left hand d{ tlie operator anil turned forwards an l 
upwards so that the posterior aspect of the peh is is exposed Tlie 
fat coaering the pelt is is removed with dissecting forceps A 
posterior branch of the reinl artery lying immediately within the 
renal sinus and irregular \ easels must be a\otdcd If a stone is 
felt in the pelvis it ts unde prominent bv pressure of the fingers 
on the front of the pclv is and a longitudinal incision is made upon it 
through the posterior v. all The stone is then tcmo\ ed w ith forceps 
If a stone is not felt the Lidnea is given to an assistant to hold, 
and i longitudinal incision is made in the pelvis about $ in in 
length a fine catgut suture pissed through each lip, and the wound 
held open bv these sutures A probe 13 non introduced, and the 
pelvis and calyces are explored {Fig 01 ) If a calculus is now 
felt, the probe is held in position and a pair of forceps slipped 
along it, the stone grasped and removed 

After removal of the stone the edges of the wound in the pelvis 
are brought together by interrupted stitches of fine catgut Over 
this a row of Lcmbert’s sutnTC3 m&\ be inserted 

Since 1905 I have covered all wounds in the renal pelvis with 
a flap of the fibrous capsule turned down from the Kidney and 
stitched m place This ha3 proved very successful in preventing 
the escape of unne and promoting primary healing 3Iajo re- 
commends a flap of fatty tissue for the same purpose 
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A drainage tube is placed behind the kidney and the lumbar 
wound closed Usually there is no escape of urine but occasion 
ally some urine leaks for a feu da) s Rarely this continues for a 
fortnight or longer and a urinary fistula mav become established 
The cases which are suitable for pyelohthotomy are those of 
small unbranched stones l)ing in the pelvis 

As a method of exploration of the kidnev for stone p\ elotomv 
is usually considered inferior to nephrotoni) The relative merits 
of these operations will be discussed later 

Results — -Cifuentes gives the mortahtj alter an asept c pyelohthotomy 
as 1 S3 per cent and after the same operation performed on an infected 
ludney as 0 17 per cent (>nn \ito Tardo for the same two categories of 
Cases gives a mortality rate of 1 8 per cent an 1 3 3 per cent re 1 *! eetn eh 



The left t drier ll del vered from (he torobir mond end lomed forwirdt The pel* ■ has been 
Opened md the edges of ihc wound ■ e held (pert by cat jot sutures The calyces are be n g 
•oa tided w Ch a Sne probe 

Nephrolithotomy and pyelohthotomy compared — By nephro- 
lithotomy all calculi which are not so extensive or so fixed as to 
require nephrectomy can be removed Pyelolithotomy can only 
be performed for small or moderate sized calculi occupying the 
renal pelvis or cal) ces and it is only in regard to these cases that 
the relative merits of the two operations can be discussed In 
cases where there is a short pedicle and a deep lorn pyelolithotomy 
may be impossible, while nephrolithotomy presents no insuperable 
difficulty In nephrolithotomy the incision through the renal 
tissue produces some destruction of the tissue, and the sutures 
introduced to control haemorrhage cause farther damage Each 
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suture is a sclerotic centre, and fibrosis may extend for some 
distance around it. In pj elolithotomj* there is no destruction 
of renal tissue by incision, tearing, or suture. 

In nephrolithotomy there is some immediate and remote danger 
of hemorrhage. In pj elohthotomr a retropehic vessel may be 
wounded, but there is little probability of severe hamiorrhage In 
an exploration ol the kidney for stone which cannot be felt in the 
pelm, pyelotomv, as already mentioned, is looked upon as inferior 
to nephrotomy I n the case of a single large pels is {ampulla ry pelvis) 
Legueu looks upon the two ojterations as being equally efficient. 

\\ hen there is a branched pelvis, nephrolithotomy is the better 
operation, ns it is difficult to explore all the calyces satisfactonh 
with nn instrument, and the small calibre makes the introduction 
of the finger impossible. The exploration in nephrolithotomy is 
also difficult in many coses. After incising the kidney the finger 
may pass through the wound into the sinus of the kidney without 
entering the pelvis at nil, ntid a probe appears at the hilum along- 
side the pelvis The sounding of each calyx by an instrument, 
when the pelvis is much branched, is less likely to be successful 
through a nephrotomy than through a pyelotomy wound. Jn 
cases where a small radiographic shadow is present and the stone 
is not felt in the renal pelvis, and the kidney can be brought out 
of the wound, I usually explore the kidney first by pjelotomy 
and sounding with a probe, and, if tins fails, open the kidney 
and explore the calyces through both incisions simultaneously. 

Urinary fistula is stated to occur more frequently after p}elo- 
hthotomv than after nephrolithotomy, and the statistics of a 
number of cases support this view. 

The danger of a fistula following pyelolithotorav has been o\er- 
stated The probability of postoperati\e fistula is slight if care 
be taken to remove any obstruction to the flow of urine along 
the ureter and there be accurate suturing of the p} elotomy wound 
In cases of moderate sized unbranched calculi in the renal pelvis, 
and for many small concealed stones in the calyces, pi elohtbotomy 
is preferable to nephrolithotomy, for it is more easily performed, 
there is no danger of haemorrhage, and the kidney is not damaged 
3. Nephrectomy. — Primary nephrectomy is rarely practised 
for calculus Under the following conditions it may become 
necessary : — 

1. Severe uncontrollable hemorrhage during nephrolithotomy. 

2. Where the kidney is atrophied or destroyed by suppura- 

tion or dilatation 

3 Where calculi are so numerous and large that they cannot 
be removed without destroying the kidney. 
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4 Wliere a malignant growth has been found m association 
with renal calculi 

Secondary nephrectomy may be called for to — 

1 Urinary fistula causing great discomfort irremediable by 

other means 

2 Recurrence of stone with an atrophied hidne) 

3 Prolonged renal suppuration 

The operation may be very difficult on account of extensive 
adhesions to the peritoneum, colon, liver, aorta, und vena car a 
An mtracapsular operation is often impossible fiora the adhesion 
of the hidnev to the capsule, or a portion of the kidney nnj be 
shelled out while the rc't of the organ is firmly adherent 

Results — At the meeting of the International Society of Urologj held m 
1924, largo statistics of the mortality following the different operations for 
renal calculus were gnen Swift Joly has summarized these figures in the 
following table 


Operation 

No of Cases j 

Deaths 

1 Per cent 

Pjelohthotomj 

1393 1 

34 

2 4 " 

Nephrolithotomy 

2045 1 

212 

103 

.Nephrectomy 

1822 j 

154 

84 


From this table it mil be seen that nephrolithotomy is attended b\ the 
highest mortality, higher even than neplirectomv 

Bilateral calculi.— It is unwise to remove the stones from 
both kidnevs at the same operation The better kidney should 
first be operated on, m case it may become necessary to perform 
nephrectomy on the second kidnej lat^r Pyelohtbotomy should 
be performed on both sides whenever possible Where a small 
stone is present in one kidney and a large stone in the other, the 
small stone should be removed without delay as the conditions 
favourable for calculous anuna are present 

Results — KOster collected 20 double operations and found ten successful 
cases, 3 recoveries with fistula; and 7 deaths due in most cases to uremia 
Swift July states that 5 cases were submitted to bilateral operation at 
St Peter a Hospital between 1915 and 1924 without any deaths Among 
8 eases of bilateral stone in which only one side was operated on, there were 
3 deaths all due to renal failure 

Calculus in a solitary kidney. — A conservative operation 
is here a necessity Ityelohthotomy is preferable to nephro 
lithotomy whenever possible 

The same limitation applies to calculus in a horseshoe kidney. 

E X Keyes reports 5 eases of wlitarr li bier operated on for atone without 
a single death 4 being subjected to pyelo nophrolithotomv and 1 to pvelohthotomv 
He recommends as Special precautionary measures decapsulation as a safeguard 
against anuria an 1 leaving the pyelotomj incision unsutured 

H llalters and \\ \\ right record 52 rases of ope ration on a solitary tuiney 
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ft nil its ureter, Including 41 lor removal of ealouli (It from tlio kidney and It from 
tlio ureter) Of these 0 died after removal of atone from tlio kidney, all of them 
emergency tout's of uraemia \!I tho ureterolithotomies recovered 
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CHAPTER XIX 

CALCULOUS ANURIA 

Etiology. — Calculous anuna may occur at an} age It is rare 
in children, although cases hav e been described It is most frequent 
between the ages of 40 and 00 Men are more often affected than 
women 

The calculus which causes the anuna is usually small and 
single The immediate cause is not infrequently violent exercise, 
shaking or jamng such as is produced bj riding in an omnibus, 
or jumping, but anuna may supervene without anj apparent 
exciting cause 

Pathology, — Suppression of unnc may be caused not only 
bj impaction of a calculus but also by the gradual destruction of 
the renal tissue from the action of calculi until it is insufficient 
to carry on the renal function This is the last phase of long 
standing bilateral renal calculi 

By calculous anuria is understood sudden suppression of urine 
from obstruction caused by the impaction of a calculus at the 
outlet of the renal pelvis, in the ureter, or very rarely in the bladder 

On the obstructed side there is the arrest in the pelvis or ureter 
of a calculus, usually of small size with complete obliteration of 
the lumen of the duct There is usually only one calculus which 
is most frequently arrested at the upper part of the ureter Rarely, 
several calculi are present Donnadieu gives the situation of the 
calculus m 5G cases as follows in the upper part m 34 cases, in 
the lower part m 16 cases and in the middle m G cases 

The obstructed iwLoey jls large and dee^ cnigesfed, with 
ecchymoses on the surface and in the substance, and the pelvis 
contains 2 or 3 drachms of blood stained unne under considerable 
tensiqn 

The condition o! the second kidney vanes It is generally 
agreed that the second kidney is always the seat of some organic 
change A few cases have been recorded in which the second 
kidney was apparently healthy, but Legueu, and most authorities 
with him, holds that some lesion of the second kidney is invan 
able, and that if the kidnejs which were supposed to be intact 
had been examined histologically some lesion such as nephntis 
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would hate been found In most cases atropbv or sclerosis js 
present 

In a few eases {12 in 43 eases — Donmdicu) this ureter is also 
blocked by a calculus, and more rarely the second kidney is want- 
ing (G in 43 cases — Donna dieu) 

The effect of the impaction of the calculus on the kidney of 
the same side is sudden and complete obstruction and suppression 
of its function, and the effect on the opposite kidney is reflex 
suppression Reflex anuria mat be observed when the second 
kidney is normal, hut it is of temporary duration, and the secretion 
is re established when the first effect of the impaction has passed 
off hen however, the second kidney is diseased the secretion 
remains suppressed and a nun a results 

The pathological conditions under which calculous anuna super 
\encs may be summed up as follows — 

1 The ureter of a single functional kidnei is blocked bi stone 
The second kidney is absent, atrophied, or completely destroyed 
by disease 

2 The ureters of two functional kidneys are simultaneouslr 
blocked bv calculi 

3 The ureter of one functional kidney is blocked by stone, and 
the function of the second kidney is suppressed by reflex influences 
(urctero renal reflex) The second kidney is always diseased, and 
this renders it more susceptible to reflex influences and less able 
to re-establish the secretion when tins has once been suppressed 

Symptoms. — The kidney on the recently affected side is 
frequently enlarged and tender, and there is rigidity of the ab- 
dominal muscles, especial)* marked on this side 111010 ma\ be 
tenderness along the line of the ureter and of the lower end of 
the ureter per rectum The calculus is occasionally detected 
by the finger m the rectum or \agma On cystoscopic examma 
tion the ureteric orifice on the recently* diseased side may be con- 
gested or e\en ecchymosed Rarely, a calculus has been found 
projecting from the onfice 

Morris describes two clinical types of calculous anuna, nameh, 
the gouty, fat, and apparently robust adult past middle age , and 
the thin, nenous, dyspeptic individual 

Anuria may commence without pain or other symptoms, or 
there may be indefinite aching, so slight as to be forgotten by the 
patient, who is unable to indicate one aide as having been recently 
affected More often there is n definite and sometimes seierc 
attack of renal colic accompanied by strangury, and the urine is 
diminished in quantity or at once suppressed As the attack 
passes off, the secretion which may hn\ c continued m small 
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quant it) , ceases altogether and amma becomes established There 
is a period of tolerance during which no symptoms arc present, 
and a period of intoxication 

1 Period of tolerance. — This period lasts a varying time, 
the average duration being five or six days It may be as short 
as twenty four hours or rnaj be prolonged to ten or even to 
sixteen da vs During this time the urine may be absolute!) sup 
pressed, not a drop being passed Frcquenth , however, some urine 
is secreted There ma) be a few drachms or ounces of urine con- 
taining blood, or the anuria may be interrupted b\ one or more 
intervals of copious polyuria Mam pints of pale limpid urine, 
of 100G or 1008 specific gravit), and with ver) small quantities 
of urea and urinary salts and colouring matter, are secreted The 
polyuria ceases as suddenl) as it commenced, and anuria is again 
complete Several intermissions of polvuna roa> be observed and 
life ma\ be prolonged m these cases , in a case recorded by V> eber 
the patient lived for thirty days 

During the tolerant stage the patient ma\ feel in his usual 
health, and is able to conduct his business and get about in appar- 
ently good health After some dajs digestive disturbances usually 
appear The appetite fails, and there arc nausea constipation, 
and flatulence The patient becomes sleepless and irritable, and 
suffers from headache and lassitude 

2 Period of Intoxication.— The signs of intoxication set m 
usually about the fifth to the seventh day The patient becomes 
heavy and drowsy, at first at intervals, and later continuously 
He can be roused, but quickly relapses again There is often 
restlessness, and later there are hallucinations and muttering 
delirium The pupils arc contracted, and there is usually twitch 
ing of muscles Convulsions do not occur Ihe patient may 
complain of inability to move one or both legs and the knee jerks 
are slow or abolished The pulse is slow (40 or 50 per minute) , 
the respiration is slow and increasingly irregular, and ma) assume 
the Che^zie Stoles tjrpe The temperature is subnormal (97°-9S° 
F) (Edema of the feet and ankles may be observed but is 
frequently absent Hiccough is an occasional symptom, but is 
more likely to occur m cases where pyelonephritis is the cause of 
anuna than in calculous anuria Vomiting appears at first after 
food, and later becomes frequent and exhausting The bowels are 
constipated Attacks of dyspnoea occur, and the patient usually 
dies suddenly m one of these , or there may be increasing coma 
and gradual heart failure Uraemic symptoms ma) set in at any 
time Death sometimes takes place suddenly without any symp- 
toms of unemia having appeared 
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Diagnosis —-There arc two important points m diagnosis 
(1) What is the cause of the anuna f (2) 'Winch side is affected 1 

1 The cause of the anuria — In caiculou3 anuna there may 
have been previous attacks of renal colic or the passage of calculi 
or gravel or calculi may have been removed from the kidney or 
bladdei by operation One kidney may be enlarged and tender 
and a calculus may be detected by the finger at the loner end of 
the ureter Cystoseopic examination may assist m the diagnosis 

The absence of fever excludes such forms of anuna as that 
caused bv acute py elonephntis From other forms of obstructive 
anuria calculous anuna is diagnosed by exclusion The bladder is 
examined for evidence of new growth and for this diagnosis the 
c)sto«cope may be necessarv I have seen a case of obstructive 
anuna due to malignant growth of the bladder where the patient 
had suffered from slight symptoms ol cystitis for fiv c months and 
suddenly developed anuna There was no enlargement of the tad 
nevs Other forms of obstruction such as cancer of the nterus or 
prostate and other pelvic tumours must be excluded Hvdtone- 
phrosis may dev elop in these forms of obstruction but may be absent 

Postoperative and traumatic anuna arc excluded by the bis 
torv Toxic anuna due to such drugs as canthandes merewy, 
lead etc is gradual m its onset, and is accompanied by other 
charactenstic svmptoms 

Vnuna occumng in the course of acute or chronic nephntis 
is preceded by symptoms which leave little doubt as to the cause 
of the suppression of unne The tedema and cardio- vascular 
svmptoms and the prominent place winch headache convulsions 
and coma take in the symptomatology , usually suffice for a diag 
nosis Vnuna is the last phase of such conditions as tuberculosis 
and poll cystic disease but the previous history provides sufficient 
evidence on which to base a diagnosis 

2 The side affected — The patient sometimes gives a his 
torv covcnng many years of pain and attacks of renal colic on 
one side with a recent attack of cohc on the other side The 
side of the recent pain is that of the active kidney and rcceutlv 
blocked ureter The abdominal muscles are rigid on tbe affected 
side The kidney is tender and mav be enlarged and there is 
tenderness along the line of the ureter and at the lower end of 
the ureter felt from the rectum or the vagina Radiography if 
it 13 available may gn e important information Extensive shadows 
in one kidney will point to the organ having been inactive or feebly 
functional and a shadow in the line of the opposite ureterwillindicate 
ami localize the cause of the anuria Only 3 out of 7 cases o f calculous 
anuria recorded by Cahill and Gile showed an X ray shadow 
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C) stoscopy raaj show an open congested or endematoua or 
ecchjmosed ureter on the diseased side, and an efflux of bloody 
urine may be observed if some unne is still being secreted 

Catheterization of the ureter has demonstrated the affected 
side and the position of the stone, and Krebs has by this means 
displaced a calculus arid obtained relief from the anuria The 
position of the calculus will frequeutlj be discovered in making 
the diagnosis, should it not be found at the operation, time 
should not be spent m looking for it 

Prognosis. — If the anuna is untreated bj operation, death 
occurs in 71 per cent of cases according to Legueu and in 67 per 
cent according to Donnadieu It takes place usually about the 
tenth or twelfth day, after two or three davs of the intoxication 
stage In cases which recovered the date of the spontaneous 
relief was the third dav in 1, the fifth to the tenth m 10, the 
thirteenth m 1, the fourteenth m 1, the fifteenth in 1 and later 
than the fifteenth m 2 

Treatment — Operation should be performed at the earliest 
possible moment in all cases of calculous anuna It has been 
held that operation maj be delayed until the fifth or sixth day, 
as uraemic symptoms rarely supervene before that time This 
delav could only be justified by a large proportion of spontaneous 
recoveries, and such does not exist Death if it takes place, 13 a 
result not of the operation but of the condition for which the 
op "ration is performed 

Hack’s statistics show that the mortality nscs each day that 
operation is delayed Before the fourth dav there is a mortality 
of 25 p°r cent , before the fifth day of 30 7 per cent and before 
the sixth day of 42 I per cent Operations should therefore be 
p°rformed as soon as auuna is established and the diagnosis clearly 
made The presence of uraemic svmptorus does not contraindicate 
operation Successful cases of operation under these conditions 
have been recorded 

In addition to operation, other measures should he employed to 
re establish the secretion of unne Diuretics such as Contrexe 
ulle or Ewan water, tea, and theocin sodium acetate in doses of 4 gr 
combined with digitalis, every four hours, should be administered 
Infusion of normal saline solution into a vein acts as a powerful 
diuretic , two pints should be given during or after the operation, or a 
solution of 2} or 5 per cent of glucose may be used ( see under Anuna, 
p 21) A purge should be administered, and every means taken by 
bot packs and v apour baths to obtain a free action of the slan Jean 
bran recommends that efforts should be made to produce reflexstimu- 
lation of the kidneys by distending the bladder with warm water 
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Nature of the operation — Tins will to some extent depend 
upon the position of the obstructing stone the possibility of accu 
ratclv localizing it, and the ease or difficult* with which it can be 
removed The operation lor calculous anuna is ouc of emergent* 
performed under the worst possible conditions and it should be 
realized that it is more important to relieve the obstruction and 
do it quickh than to carr> out an operation for the removal of 
calculus of the ureter Nephrotomy should be performed where 
the stone 19 localized to the pelvis where no accurate localization 
of the stone has been possible or where the stone has been local 
lzed to the ureter but its position is such as to necessitate a pro- 
longed operation which the patient is considered unfit to undergo 
If the stone is found it should be removed , if it is not found 
a large drainage tube should be placed m the pclra and the wound 
in the kidnev lightlv packed with gauze After the anuna has 
been relieved an operation for the removal of the obstructing 
calculus will be undertaken 

Pvelotomv mav be substituted for nephrotomj where the 
stone is easilv reached and removed through a pelvic wound 
Ureterotomv should be performed where the obstructing calculus 
has been accurntelv localized and is ca«il} accessible as in the lateral 
v iginal fornix or m the middle or upper segments of the ureter 
The nature of the operation in 40 cases collected b} Moms 
was— nephrotomv 34 pjclotomj 5 ureterotomj 7 

Matson suggests that where a diagnosis of the side affected 
has not been made prcvioual} to operation and the kidnev on 
exposure does not appeir to be adequate to carry on the renal 
function the second kidnev should at orcc be exposed and incised 
Results — Watson collect**! 203 cases of calculous anuna, an! found the 
following results ot treatment — 

Treated w ill out operation 110 ilcatl a SO mortality 7 n 7 per cent 
Treated Ij operation J i -U „ 46 3 „ 

Hack has shown that the mortal ty of casts operated npon before the fourth 
dav is 2j per cent 

The results are* capable of great improvement if the necessity for early an 1 rapid 
operation u fuilv realized 
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CHAPTER XX 

OPERATIONS ON THE KIDNEY 

The indications lor operation 0 “nly the tech- 

under each disease for which it may be required, un.j 

nique need be considered here bowel is important, 

Preparation. CareluJ preparation of the bowew ^P ^ 

for a distended colon interferes greatly ^ a tendency to dis- 
a lddney operation » operation, which is increased 

tension oi the colon following P M apet ient 

when the bowel is already flled "„ a , h en the patient 

should be given on two socceasn g . ^ ^ mg bt previous 
allowed to sleep without Iiirtli p g hours before the 

to the operation, but an enema is g 1 should be avoided. 

patient enters the '^jo'dara before operation, and the 

The diet should bo light for two d } I (o m touI s 

patient should have an abundant supp y especially important 

before it is done. The latter direction is especially p 
where there is a possibility of suppression oi urine taking P 
from advanced renal disease. mt h the individual 

The preparation of the shin . ^ o£ tIl6 g e]a „f 

surgeon. An efficient method is soap and-water and 

operation, the evening before operatio , P. Jt mt h a so i u . 

ether soap, and, after drying it thorough J , P* . a d peptic 
tion of iodine in rectified spint (~ P er °e ' g | .l a g a m painted 
dressing. At the time of the og »£ ^extend to= the Middle 

with the iodine solution The vertebra; pos- 

Sor^ftVt fit- - r„ W .e and as .ow as the 

^The methods of approach are lumbar « — and 

abdominal or transpentoneal The m resen . ed for Urge 
monly used, transperitoneal p t ftrst to explore the 

growths or cases where it is llu i J 

abdominal cavity. t o the instruments required 

Lumbar operations— In “ Wens necrosis forceps, and 
for any major operation, bone Weps, ue 
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a periosteum elevator should be provided m ease resection of 
a nb may be required Two pairs of pedicle clamps and a pedicle 
needle are noeessarv where nepbrcctonu is proposed and round 
bodied needles straight and curved, are used for stitching the 
Kulnev in nephrotom} or ncphrojievv The patient is placed on 
the sound side (Tig 02) with a firm pillow under the loin — o round 
sausage like air cushion of large sire is most convenient for this 
purpose — or there inav be a special elevating apparatus attached to 
the table Hie lower knee is drawn well up and the upper one 
fullv extended and the legs ace steadied 1>\ a sand pillow The 
lower shoulder and the pelvis should rest on the table Too great 



Pig 62 — Tlie “kidney position ” 

Non tic ■ rtoihtofl under the la a the tauter let fteeetl icul the upper let extended 

elevation of the lorn b) the pillow permits the patient to roll hack 
wards or forwards In this position the distance between the iliac 
crest and the costal margin is increased to its utmost There i» 
a tendencj for the uppermost arm to fall across the chest and 
impede the breathing and in order to obviate this Carter Brainc a 
armrest is used and the arm placed hanzontnllv upon it (Figs 
G3, 04) In stout henvj subjects the upper shoulder tends to roll 
upwards and interfere with the breathing and it may be nece*sat) 
to have the shoulder controlled bv a nurse 

The prone position is sometimes used, the patient being placed 
upon his face with a pillow beneath the upper part of the 
abdomen, but the lateral decubitus is that almost ltniversaUv 
adopted 
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The incision is oblique, extending from the angle between 
the 12th rib and the erector spmio mass of muscle dow nw irds and 
forwards towards the anterior superior iliac spine for a distance 
varying according to the build of the 
patient and the magnitude of the operation 
upon the kidney. (Fig 65, a a' ) The 
upper end of the incision maj be with 
advantage made to curve vertically up- 
wards so as to cross the 12th rib, and a 
somewhat curbed incision pissing almost 
vertically from the 12th nb along the 
outer border of the erector spinas muscle 
and curving forwards an inch above the 
crest of the ilium is sometimes preferable 
to the strictly oblique incision (Fig Gj, 

B O'.) When the llio costal space is narrow 
the incision will be more transverse, as 
little is to be gamed by obliquity in such 
a case Fig. 63.— Ga r t e r 

A vertical incision along the outer Braine's arm-rest for 
° kidney operations. 
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border of the erector «ptn*e muscle from the 12th nb to the iliac 
crest is sometimes used Cor simple procedures such as nephropexy 
(Fif, 0) H D ) For this incision the patient lies prone with a 
pillow beneath the abdomen The modern mciston3 are the out 
come of the following incisions which possess an historical interest 



'• '■ Mnnali-xw. trutmCiVm darvtfi urn no -wtfn 'loni xm’itV- VnJt. 'juK'd 

«r«r i'll! nb. DO \ cn c*l loci. on 

viz vertical incision along the outer edge of the erector spins? 
mass of muscles used br Simon and Czemj honzontal incisions 
used bj Fean and Xuster, and oblique incisions used br xon 
Bcrgmann and Gmon 

Before the incision is commenced the skm should be scratched 
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with a needle so that there is a series of scratches crossing the 
line of the proposed incision, transversely and about 2 to 3 inches 
apart These serve to show the proper relation of the upper and 
lower lips when the wound comes to be closed 

The shin, subcutaneous fascia and fat are incised, and the 



big. 66 — Side \iew of incisions for exposure of kidney 

A A Oblique Incu on HD Carved lac *100. 0 C Grcfa re » loc *ion 

latissimus doroi and posterior part of the external oblique exposed 
The latissimu3 dorsi is cut through, and some fibres of the serratus 
posticus superior, the 12th. nb, the edge of the erector spin® muscle, 
the transversabs or lumbar fascia, the external oblique, and below 
this the internal oblique, are exposed The incision is carried 
u 
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through the external oblique muscles and some fibres of the internal 
oblique, and then the lumbar fascia is incised m the line of the 
skin wound, and the fascia of ZucKerhandl comes into view In 
making this incision the 12th dorsal vessels and nene are encoun- 
tered If possible they should be turned aside, but they usualh 
intersect the line of the incision and must be cut across The first 
and second fingers of the left hand arc inserted beneath the muscles 
of the abdominal wall and the peritoneum is pushed backward- 
W ith scissors the remaining muscles (internal oblique and trails 
\ era'll is) are sesered, cutting between the fore and middle fingers 



of the left band to the full extent of the wound \t the upper 
angle of the wound the lower border of the 12th nb is freely ex- 
posed by cutting some fibres of the serratus posticus inferior and 
the external arcuate ligament Before cutting the latter the 
finger should be shorted up utemalb? to it-, so as to protect the 
pleura, which sometimes descends to this level Bleeding mar 
follow from cutting the last intercostal \ cssels, which should be 
tied The fascia of Zuckerkandl is picked up in forceps and in 
cised (Fig 67), and the lemon yellow fat of the fatty renal capsule 
exposed The edges of the fa«cia ate seized and the kidney w ex 
posed by stripping with the forefinger A stronger band of fibres 
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containing the perirenal fat is frequently found at the lower pole of 
the kidney and by traction on this the organ is brought into net? 
and may be raised into the wound M here there arc adhesions 
and increase m the fat around the kidney there may be consider 
able difficult} in freeing the kidnev This is done partly by blunt 
dissection with the fingers and part!} b) cuttug with scissors 
Where a strong band of adhesions is met with this is clamped 
and cut and a ligature placed upon it The hand is inserted 
beneath the nbs and the upper pole of the kidney isolated and 
finally brought down into the wound (Fig CS ) 

The peritoneum mav be wounded when the perirenal fascia 



L J 

Fig G8 — Dcl»\ery of the kidney from the lumbar wound 


is opened or during the isolation of the kidne) The extremities 
of the peritoneal wound are immediately picked up in forceps and 
the rent closed by means of a continuous catgut suture Occasion, 
ally a rent aery high up under the liver in a prolonged and difficult 
nephrectoni} must be left imsutured I bate never had after 
trouble from wounds of the peritoneum eien m septic diseases of 
the kidne} 

Nephrotomy and nephrostomy — W hen exploration of the 
kidney is the object of the operation the kidney is incised along 
its convex border The surgeon grasps the \iscular pedicle of 
the kidney between the thumb and forefinger of the left hand 
and incises the kidney m the exsanguine line of Hyrtl parallel to 
and a little behind the curved border (Fig GO ) The knife is 
entered \ ertically to the surface and the size of the incision varies 
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The object of the nephrotomr is to examine the kidney substance 
and also to explore the ealjees It is necessary , therefore to op°n 
the ealjees and for this purpose I prefer two incisions one at the 
lower pole and the other at the upper pole to a single larger incision 
m the middle of the kidnev Tins double incision is suited for 
the exploration of the bifid form of renal pcUis Keeping up 
pressure on the renal pedicle the bps of the wound are parted 
and the hidnc\ tissue is examined The forefinger is inserted and 



Fig 69 — Nephrotomy 

The left h*ad i (rngMl I he pedicle 

carefully explores the dhces care being taken not to rupture 
the attachment of the peUis to the hidnej bj rough manipulation 
In short thick set individuals m whom the renal pedicle is 
short and inelastic it mar be difficult or impossible to bring tbe 
kidney into the w ound or to deln er it on the loin In such cases 
full use must be made of the additional space given by detaching 
the muscles and arcuate ligament from the lower border of the 12th 
rib It may further be necessan to excise a portion of this nb 
or to cut it with bone forceps and mobilize it The kidney must 
be incised in situ and tbe operation becomes much more difficult 
The nephrotomy wound is closed by means of thick catgut 
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sutures (No 3 or 4) on round bodied needles One or e\ cn tw o 
mattress sutures nm be required where the bleeding is profuse , 
they are placed 1 or 1J in from the edge of the incision and 
tied carefullv so as not to cut the kidney capsule and tissue The 
wound is closed with interrupted catgut sutures three or four 
in number (Fig 70) 

The kidney is returned to its fatty bed and a drainage tube 
placed m the upper extremity of the lumbar wound Before 
commencing to suture the muscles the skin and subcutaneous 



Fig 70 — Methods of suturing nephrotomy wound 

i, Mtnrni »i mrn B. SoptrBe *1 tutoret to b nn| tdgrt t>f wound together O tr 
mi ir«»» future C Interrupted future* deeply placed 


fat should be freed for an inch or so from the cut edge of the 
muscles The muscular wound is closed by means of a single or 
a double row of interrupted sutures of thick catgut The sutures 
are all introduced, and clipped with artery forceps The air is now 
allowed to escape from the cushion under the loin and the edges 
of the wound fall together The sutures are then tied The skin 
wound js closed with interrupted silkworm gut sutures or hj a 
continuous thread suture, care being taken that the upper lip, 
which slides forwards as much as an inch or more on the lower 
one is brought into its proper position The scratches made before 
commencing the incision indicate the proper relations of the two lips 
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In ivpl rostomy the kidnej is drained tempotanlj or per 
manentlj This is performed usually for h\ dronephrosis or p>o 
nephrosis The Lidnd is exposed but is not raised from its bed. 
The most prominent part is incised with a hmfe and a large 
drainage tube inserted a stitch being introduced through the 
hidnev tissue and the tube \ second tube inn be placed along 
side this to dram the pcrincphntic tissue 

When permanent drainage is desired an apparatus for collect- 
ing the urine is applied ( gee p 168) 

Lumbar nephrectomy — When nephrectomv is proposed 
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the preliminary steps aio the same as those already described 
The incision may be prolonged as far as the anterior iliac spine 
and it mas occasional!} las ncccssan to excise the l°th rib in 
order to gam access to the upper part of the fcidne} and to the 
renal pedicle In doing so care must be taken to a\oid damaging 
the pleura Wounds of the pleura Las efrequentlv been recorded 
but they do not appear to ha\ e been followed by collapse of the 
lung or other untoward results 

In operating for malignant growths of the Indney which are 
adherent at the upper pole it is wise to open the peritoneum out 
Side the colon and introduce the hand m order to palpate the 
upper pole of the kidney and ascertain whether the growth has 
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spread to the peritoneum and surrounding structures, and is 
therefore inoperable 

Modifications of the operation in malignant growths are 
described elsewhere (pp 213 214) 

In lumbar nephrectomy for stone, tubercle, growth, or other 
disease, the separation of adhesions maj be a long and tedious 
process The adhesions are clamped and tied as the operation 
proceeds The ureter is cot across between two ligatures (Fig 71), 
and the lower pole of the kidney mo\es more freelj The kidney 
is freed on its posterior and convex surfaces and the upper pole 



Fig 72. — Lumbar nephrectomy. 

The ureter ha* been ligatured and cut the vascular pedicle clamped and ligature* are 
be og placed on each veaael aeparatclr 


reached The pedieie is non reduced by dissection to its vascular 
elements, the pelvis being freed from its posterior surface A 
clamp 13 placed on the pedicle close to the kidney but avoiding 
the pclvi3 The kidne\ is cut away, leaving the pedicle m the 
grasp of the clamp 

Attention is now turned to the ligature of the pedicle (Fig 72 ) 
If the \essels are readily separated b) dissection a strong catgut 
suture is placed upon each and the clamp carefully remo\ed 
In some cises it is impossible, from the short thick, rigid con* 
dition of the pedicle resulting from chrome inflammation, to do 
this, and the pedicle must be transfixed with a double Kb 4 catgut 
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thread and tied in two portions care being taken to draw the 
knots tight and to place the ligatures ns far behind the clamp as 
possible The cl imp is now cautiously remo\ed, the stump being 
held with a pair of Kochers forceps until it is evident that all l> 
secure Another method is to place a catgut ligature (No 4) round 
th p whole pedicle and tie it A second ligature is placed median 
to this and the first double knot drawn as tight as possible The 
pedicle clamp is cautious)} opened bv the assistant, and as the 
pedicle relaxes the first double knot is drawn tighter, a second 
knot being tied on!} when the clamp has been remov cd "U hen the 
pedicle has been spread out fanwise m the clamp the first ligature 
ma} le found loose on removing the clamp Difficultv m 
dealing with the pedicle ma} arise from the unexpected dis 
cover} of tuberculous or malignant glands adherent to it and 
to the aorta or vena cava Careful dissection is required in such 
cases 

The treatment of the perirenal fat and hmphatic area and 
of the ureter is described under the different diseases for which 
nephrectomv is required 

A large rubber tube is placed m the upper angle of the wound 
and leads to the nei e hbourhood of the stump of the pedicle and is 
removed on the fourth da> 

The wound is closed m the same manner ns in nephrotomr 

Subcapsular nephrectomy — Where there 13 excessive pen 
nephritis with the formation of dense adhesions and a large ma«s 
of fibro-fatty tissue the Kidne} mar be removed b} subcapsular 
nephrectomv 

The incision is carried down to the perirenal fat which is 
freelv incised in a vertical direction grasped with sponge forcep» 
and held aside The forefinger is now introduced between the 
kidnev and the capsule and swept first round the lower pole and 
then round the upper A broad pedicle is isolated consisting 
of the renal pelvis v cssels and a mass of fibro-fattv ttssue This 
is clamped and the kidne} removed 

The broad pedicle ma\ now be tied m sections with stout 
silk and the clamp cautiouslr removed Great care is taken to 
get a good grasp with the ligatures If the pedicle is not too 
broad it should be transfixed and tied in two portions Another 
method 13 to make an incision in the capsule round the petlicl 
and isolate it be} ond the fibro fitt} znn e s 

Partial nephrectomy has been advocated in the treatment ol 
tuberculosis and new growths of the kidnev, but has now been 
abandoned as it 13 impossible to define the limits ol these disea'cs 
and remove the whole disease bv thi3 method 
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Ligature of the renal vessels — In a few cases, where ne- 
phrectomy has been judged too formidable an undertaking owing 
to previous unsuccessful operations and to extensive adhesions, 
transpentoneal ligature of the renal artery and vem has been 
practised as a substitute for nephrectomy According to Kelloch, 
who has recorded a case and has made observations on the cadaver, 
the operation on the right side is more difficult than that on the 
left, owing to the position of the duodenum and pancreas Aberrant 
arteries may give rise to difficulties 

Difficulties In lumbar operations. — The chief difficulties 
encountered in lumbar operations on the kidnej are — (1) great 
adipose dei elopment , (2) narrow lho-costa! space, which is found 
in short, thick set individuals , (3) high position of the kidney and 
short vascular pedicle , (4) adhesions and excessive development 
of the pennephntic fat , (5) distension of the colon due to over- 
purgation or to want of preparation, (6) deformities of the spine 
or hip joint 

Abdominal nephrectomy. — The patient lies on his back. 
A vertical incision is made either in the semilunar line on the 
affected side or through the rectus sheath parallel to the median 
line In the latter case the rectus muscle is displaced towards 
the median line, and the posterior laver of the sheath and the pen 
toueum are incised The colon is exposed and the small intestine 
packed off An incision is made through the outer lajer of the 
mesocolon, and the bowel displaced inwards The kidney is ex- 
posed hy incising the antenor la) er of pennephric fascia 

The procedure is now similar to that adopted m the lumbar 
operation After removal of the kidney a stab wound is made in 
the loin and a large rubber dram passed through it The wound 
in the mesocolon and the abdominal wound are then closed 

Dangers of nephrectomy. — Wounds of the pleura and peri- 
toneum have been referred to They are treated b) immediate 
suture, and do not give rise to further trouble 

Shock.— Shock is the most frequently fatal complication It 
occurs in a pronounced degree in kidney operations compared 
with operations on other organs Traction on the renal pedicle 
during removal of the kidney has an immediate and powerful 
effect on the pulse and respiration In prolonged operations the 
shock may be profound It may commence towards the end 
of the operation or after the patient is returned to bed, and it is 
frequently observed three or four hours after nephrectomj . Saline 
subcutaneous infusion mav be administered during the operation 
if tho pulse begins to fad Rectal saline infusion (enteroclysis) 
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should be commenced when the patient is returned to bed and 
continued for several hours and repeated if neccssan Brandy 
or strong coffee may be added to the rectal infusion Hypodermic 
lujections of strychnine ( 55 - 5*0 gr ) and intramuscular injection of 
camphor (J-3 gr ) or of camphor (£ gr) with ether (17 nun) 
may he required 

Hemorrhage —During the operation hemorrhage may be 
due to a number of causes \n aberrant arten may be tom 

during separation of perirenal adhesions Those arteries enter 
the upper or lower pole of the kidney and may give nse to severe 
hemorrhage Care shoul 1 be taken to clamp all auspicious bands 
octore cutting them across Long artery forceps arc useful for 
seizing the arten when it has Icon inadvertently torn The in 
tenor vena cava has been tom during the removal of a malignant 
growth The tear is usually lateral and is follow e 1 by very 6 cnous 
a enoiia bleeding When the wound is small and can be picked 
up with a pair of forceps a lateral ligature should be placed on 
it and this Ins resulted m recovery m several cases When the 
wound is more extensive lateral suture has been practised and 
where a severe transverse tear has been produced double circular 
ligature of the vena cava below the renal veins is recommended 
Iliemorrhagc from the pedicle during the operation is frequently 
due to carelessness or flum in tying the ligature, resulting m 
the ligature from being too loosely applied slipping after removal 
of the clamp \ renal vein may be injured in passing the ligature 
through the pedicle Good exposure careful dissection and care 
m the ligature prevent such accidents 

Should bleeding occur the pedicle is at once seized with pres 
sure forceps and the individual bleeding point if possible secured 
or a new ligature placed more firmly around the whole pedicle 
I many in a difficult ca^o where the condition of the patient does 
not permit of much time being spent m again securing the pedicle 
a clamp Bhould be applied and left in position for three davs 
when it is cautiously removed 

Ha?raorrhage after the operation may be due to oozing from 
miligiturcd vessels or to shpping of the pedicle ligature If it is 
e w °und must be opened up the clots removed and 
e bleeding point secured or this failing tl e cavity is firmly 
pacl cd with strips of gauze which are removed in two days 
Anuria Ynuna may occur immediately after nephrectomy 
or there may bo gradual failure of the renal function This is 
ue to inadequacy of the second kidney Before nephrectomy 
he state of the second ki Iney should be examine 1 by catheter 
ization of the ureters and the use of the tests for the renal func 
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tion The vduc of these methods w discriminating ca°cs -which 
are inoperable is strikingly demonstrated by the statistics of 
nephrectomy for tuberculosis of the kidne) previous to their use, 
and recent statistics since these methods ha\c been employed 
Anuria and ohgnm are treated according to the directions 
gi\cn at p 20 

Remote danger 4 art sepsis and pulmonary embolism. 
Sepsis is avoided by care m preaenting the soiling of the wound 
with pus or tuberculous material when cutting the ureter and 
removing the kidney, and in general aseptic technique Should 
the muscular laj era of the wound be infected, tlus may necessitate 
the opening up of the wound and entail a prolonged and tedious 
con\a!escence Peritonitis i<» a danger in transpentoneal oper 
ations for septic diseases of the kidnej 

The operations of nephrolithotomy, p\ elotomy, pyclo lithotomy 
nephropexj , and decapsulation arc described m other chapters 
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PART 11— THE URETER 


CHAPTER XXI 

SURGICAL ANATOMY-PHYSIOLOGY - 
EXAMINATION 

Surgical anatomy. — The ureter extends from the pc) us of the 
kidnev to the bladder The upper end commences at the lower 
pole of the kidnc} at the lc\cl of the 2nd lumbar vertebra and 
there is a slight narrowing as it joins the renal pelus From 
this point the writer passes urticallj downwards to cro«s the iliac 
vessels at the bnm of the bon} pelus descends into the pelvis, 
and turns forwards and then inwards to pierce the wall of the 
bladder (Tig 73) 

The ureter has several curves (Fig 74) The first or lumbar 
part is vertical inclining slightl} inwards at the upper part It 
forms a slight verj long curve with a posteroexternal concavity 
There is a second more pronounced curve, with the concavity 
postcro-evternal as the ureter crosses the iliac vessels and drops 
into the pelvis, a third wider but well marked curve with the 
concavitv forwards and final!} the duct curves inwards towards 
the middle line to pierce the wall of the bladder At the ujiper 
end the ureters are about 10 cm opart, at the level of the ihac 
crests 7 cm at the level of the bnm of the pelvis 5 cm , at the 
widest part of the pelvic curve the} he 10 cm apart, and at 
the point of entrv into the bladder wall 4 cm 

Ihe ureter is 30 cm (12 in ) long and has a varying calibre 
Gelatin casts show that there are certain narrow points in the 
normal ureter According to Poirier there are two types I' 1 
the first there are two contractions — the first at the junction of 
the ureter and pelvis the second at the point of entrance into the 
bladder In the second type there is in addition to these narrow 
points a third contraction at the bnm of the pelvis Between 
these points there are two ‘dilatations’ — the lumbar dilatation 
which is the larger and the pelvic dlatation 

The relations to the skeleton as seen m radiograph} are very 
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important and are full} described in the section dealing with 
examination of the ureter 

Relations of the ureter — The lumbar portion of the ureter 
h*s upon the sheath of the psoas muscle and crosses the gentto 
crural nerve Anterjorlv it 1 es in close relation with tlie pen 
toneum and is crossed b} the spermatic or ovarian vessels at the 
level of the 3rd lumbar vertebra On the left it is crossed by the 
left colic and sigmoid branches of the inferior mesenteric artery 
and on the right by the right colic and ilio colic branches of the 
superior mesenteric arterv If the vermiform appendix passes 



h ig 73 — Diagram of renal pelvis and ureter showing relation to 
spine pelvic girdle and great vessels Drawn from radiograms 

upwards, and inwards it crosses in front of the lower part of this 
segment of the ureter 

Vt the brim of the pelvis the duct crosses the common iliac 
\ easels near their bifurcation or the external iliac vessels and 
is cov ered by peritoneum Except m the lumbar region the ureters 
are mtimatel) related to the peritoneum and when this membrane 
is rused the duct remains attached to it 

Internally the right ureter is m contact with the inferior vena 
cav a the left ureter is m relation to but not in contact with the 
aorta 
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The relations of the peluc portion varj in male anti 
female 

In the male the ureter cresses the brim of the pelvis and passes 
downwards backwards and n little outwards l>mg m front of 
the spine of the I'cbimn and crossing m front of the internal ill c 
vessels T eternal to it is the parietal layer of tlic pelvic fa«cia 
co\ering the obturator mternus and it crosses internally to 
the obliterated hypogastric arter) and the obturator vessels and 
nerve Intemalty it lies in relation to the peritoneum The 
duct now turns forwards and 
inward; on the upper surface 
of the levator am and beneath 
the peritoneum and is crossed 
by the vos deferens before it 
enters the muscular wall of 
the bladder 

In the female the relations 
of the first part of the peine 
portion are the same as in the 
male except tlat the ovarian 
vessels and the ovarv he in 
relation to it The second | art 
turns inwards on the upper 
surface of the levator am ai d 
crosses beneath the broad hga 
ment and alongside and then 
in front of the lateral fornix 
of the vagina and the cervix 
uten and enters the wall of 
the bladder In thi3 part of 
its course it is surrounded bj 
a dense plexus of v eins belong 
mg to the uterine and vaginal 
Fig 74 — Diagrams showing curves plexuses and it crosses below 
and d latations of ureter and behind the uterine arterr 

« Latertl currt, h .0 tro-pot t or curvet The UTetCT Op«lS into the 

bladder at the level of tie 
upper one third with the lower two-thirds, of the vagina awl it 
is adherent to the lagutal wall at the lateral fornix. 

The uretera pass v erj obliquely through the muscular wall 
of the bladder lying beneath the mucous membrane for some part 
of this intramural course which extends altogether for | in The 
ureteric orifices open from f to 1 in apart as fine slit-hhe orifices 
on a low muscular ridge 






xxi] PHT SIOLOG\ Or URETER 319 

Blood-vessels — The sources of the arterial supplj are nuraer 
ou9 From above downwards the ureter receives branches from 
the renal artery the spermatic or ovamn the aorta the common 
iliac the hypogastric the utenne in the female and the vesica} 
in the male The arterioles anastomose along the whole length 
of the duct The veins empt} into the renal spermatic or ovarian 
and hypogastric veins 

The blood supply of a small area of v esical mucous membrane 
surrounding the orifice of the ureter is intimately connected rath 
the uretenc \essels The area is inflamed m ureteral inflamma 
ttons and congested when obstruction to the uretenc vascular 
dram is present 

Nerve supply of the ureter — -Within the wall of the 
ureter there is placed an intrinsic nerve plexus with a complex 
network of fibres and with ganglion cells contained within the 
lower parts Two mam extrinsic nerves pass to the ureter an 
upper from the lower part of the renal plexus and a lower from 
the pelvic plexus These have been called the superior an! 
inferior principal nerves of the ureter In addition a few fibres 
are derived from the plexus on the adjicent genital vessels 

The functions of these nerves arc not fully understood There 
is a peristaltic function which can be seen under suitable conditions 
m the excised ureter and is thus associated with the intrinsic 
plexus and an extrmsio mechanism concerned with the median s>m 
of tone and the general regulation of the activities of the ureter 
Ivervc fibres are undoubtedly derived from both the sympathetic 
and parasympathetic systems but their respective functions are 
unknown Stimulation of the presacral (hypo gastric) nerv e has 
been shown to produce in man a contraction of the ureteric 
orifice and adrenalin has been seen to have a like effect in an 
extiophic bladder Division of the nerve has the opposite effect 
This suggests that the sympathetic system has a motor effect upon 
the lower uretenc sphincter (assuming Buch a sphincter to be 
present) 

Physiology • — The unne descends from the renal pelvis to 
the bladder propelled by waves of vermicular contraction which 
pass down the ureter The exposed ureter can be stimulated to 
contract by touching it with a pair of forceps or other instrument 
Two forms of contraction are observed — a contract on of the 
circular muscle fibres and a wnthing movement due to contraction 
of the longitudinal muscle The natural waves of contraction ate 
initiated by contractions which commence in the renal pelvis and 
sweep the whole length of the duct and are further stimulated 
by the passage of the unne along the duct If the ureter is blocked 
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or fistulous at its upper end so that nounne travels along it only 
a feeble contraction reaches the bladder If the fistula is low 
down near the bladder the contraction at the vesical onfice is 
as powerful as if unne were discharged. These facts show that 
the passage of the unne along the tube is not necessirv for the 
contraction but that the stimulus of the passing urine greatly 
increases its vigour 

Continuity of the duct 13 neecssan for the passage of the wave 
of contraction If the tube is parti} severed anil fistulous the 



r ig 75 — Prominence on surface of abdomen in a child 
caused by greatly distended left ureter 

contraction passes on to the v esical end but if it is conipletel} 
severed the lower segment no longer contracts 

The oblique insertion of the vesical end in the bladder wall 
gives it a valve action and prevents the regurgitation of fluid 
from the bladder When the bladder becomes distended the 
tngone 13 pushed downwards and the rest of the bladder wall w 
stretched As the lower end of the ureter is inserted into the 
tngone the ureter becomes stretched and more oblique As a 
result the anterior and posterior walls arc approximated, and 
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the intravesical tension presses the anterior against the posterior 
wall, further occluding the lumen 

Examination. 1 Inspection.— I have once seen a greatly 
distended ureter form a swelling on the abdominal surface (Fig 75 ) 
The patient was a girl of 9, admitted to my ward as a case of 
intussusception The abdomen was not distended or rigid, and on 
the left side, extending from the left lumbar into the iliac region 
and disappearing in the hypogastric region, was a large sausage 
like swelling, very evident on inspection and easily traced on 
palpation upwards into the left hypochondnum and downwards 
into the pelvis On rectal examination a large tenso mass bulged 
into the rectum On opening the abdomen a swelling was found 



Fig 76 — Palpation of right ureter 

Tlit finfera arc tunic deeply into the ntht aide or (lie abdomen and arc palpatiod (he 
ureter at the brim of the peWia 


to the outer side of the descending colon, and proved to be the 
greatly distended and thickened left ureter, leading to a small 
hydronephrosis The ureter was drained, and a nephro-ureter- 
ectomy performed subsequently 

2 Palpation. — (a) On deep palpation of the abdomen in a 
favourable subject a thickened ureter can be felt lying alongside 
the spinal column It is most readily detected a3 it crosses the 
bnm of the pelvis In order to palpate the abdominal portion of 
the ureter (Fig 76) the surgeon stands on the same side of the 
patient and places the hands flat on the abdomen, the lower hand 
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reaching as low as the hue between the umbilicus and the middle of 
Poupart’s ligament, the upper one above this hand The patient 
may lie flat, or with the knees flexed, and respires slowlv and 
deeply With each expiration the fingers sink into the abdomen 
in the lme of the ureter, and at inspiration they hold the ground 
already gamed After two or three expirations the fingers have 
sunk to the back of the abdomen and are slowly drawn outwards, 
palpating the structures which roll under them No attempt 
should be made to plunge or poke the fingers into the abdomen 
against the inspiration of the patient 

The ureter is most readily felt in tuberculosis of the duct, when 
it maj resemble a leaden gas pipe, and can be felt alongside the 
vertebral bodies and traced over the brim of the pelvis Occasion 
ally, after an attack of renal colic, it can be felt thick and very 
tender and when it is dilated and thickened in urethral obstruc- 
tion it may be felt on careful palpation 

(6) On rectal palpation in the male the ureter is felt above and 
outside the base of tbo prostate, and can sometimes be hooked 
down with the tip of the finger The finger is pushed far up 
beyond the base of the prostate and then passed outwards towards 
the lateral wall of the pelvis 

(c) In the female the ureter may be felt in the tagina in the 
normal state, but frequently it cannot be detected It commences 
near the middle line on the anterior vaginal wall and passes along 
the lateral wall at the junction of the middle and upper thirds 
of the vagina About 3 in of a tluckened ureter may thus be 
palpated The tuberculous ureter is readily felt as a thick, hard, 
and tender cord which can be rolled beneath the fingers, and it 
may also be felt in other conditions of chronic urctentis 

3 Cystoscopy —On cystoscopy the vesical end of the ureter 
can be examined and important information obtained 

The vesical mucous membrane surrounding the orifice the 
shape and appearance of the onfice itself, the condition of the 
lips, the absence or presence of uretenc contractions and their 
frequency and character the presence of an efflux and its char- 
acters, should all be noted \n account of these will be found 
in the sections dealing with Cystoscopy (p 392) 

4 Catheterization and sounding of the ureters. — B/ 
passing a catheter up each ureter into the renal pelvis, the unne 
derived from the corresponding kidney is obtained without blend 
ing with that of the other kidney and without passing over the 
surface of a diseased ureter or bladder The tests for the func- 
tion of eacb kidney can be earned out, and the urines examined 
for changes due to disease or loss of functional power 



Fig t —Prolapse of ureters The partly distended prolapse 
of right ureter and a small part of prolapse of left 
ureter arc seen, (P 332 ) 

Tift 2 —Right ureteral orifice In descending ureteral calculus 
(infected) The orifice is open and the lips are rigid 
thickened, and warped (P 35 1 ) 

Tift 3 — Descending ureteral calculus (non Infected) Round 
open left ureteral orifice with ecchjmosla near edge 
IP 351 ) 

Flft 4 — E>erslon of ureteral orifice twenty minutes after 
expulsion of calculus into bladder (P 351 ) 

Pig 5 — Uric acid calculus partly extruded from ureteral 
orifice (Pp 347, 351 ) 

Hg 6 —Acute ureteritis In descending calculus Note oedema 
of ureteral orifice and patch of ecchymosls (P 351 ) 

Fig 7 —raise ureteral orifice produced by ulceration of 
calculus from ureter into bladder True ureteral 
orifice seen on right (P 347) 
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The ureter may be sounded by passing a uretenc catheter 
or a wax. tipped bougie Information in regard to the presence or 
absence of stricture or calculus is thus obtained When a stone 
is present the catheter may be arrested, or it maj hesitate and 
then pass on The size of the calculus is not important in regard 
to the passage of the instrument , a a cry large calculus may per 
mit the catheter to slip past, while a small calculus may arrest 
it Wax tipped bougies are more useful m the female subject, in 
whom Kelly s open cystoscopic tubes can be used These methods 
are referred to m the chapter on Stone in the Ureter (p 351) 

5 Radiography. — The X rays maj in rare cases show the 
shadow of a greatlj distended and thickened ureter 

Calculi in the ureter throw a shadow in the line of the duct 
It is iery important to define the course of the ureter m cases 
of suspected calculus and this is done by passing up the ureter a 
bougie opaque to the X rays, and obtaining a radiogram 

The line of the ureter shown by radiography —In examining the 
ureter by the X rays it is of the utmost importance, as Ironside 
Bruce ha3 shown, to uso a fixed position of tho relations of the 
patient to the source of light For this there arc two reasons 
(1) The line of the ureter is shown in its relation to the bony 
skeleton, and variation in the position of the source of light causes 
changes in the relations of the shadow of the ureter with tho«e 
of the bones (2) When a stone is descending the ureter slight 
changes in the position can only be detected by reproducing with 
mathematical exactness at subsequent visits the previous posi 
tions of the patient and of the source of light 

The fixed positions suggested by Ironside Bruce are — (I) In 
the abdominal and sacral segments “ the anode of the X raj 
tube is placed immediately below the spine of the 2nd lumbar 
vertebra ” (2) In the peine and sacral segments the source of 
light is opposite the upper border of the pubic symphysis 

There are three segments of the ureter which are important 
m reading a radiographic plate — 

1 The abdominal segment, which extends from the renal pelvis 
to the upper border of the shadow cast by the bones of the pelvis, 
and the lateral mas3 of the sacrum 

2 The segment in the broad band of shadow thrown by the 
lateral mass of the sacrum 

3 The pelvic segment of the ureter 

1 Abdominal segment — The ureter commences in the renal 
pelvis at the tip of the trans\erse process of the 2nd lumbar ver 
tebra From this point the duct passes inwards and downwards 
upon the psoas muscle, crossing the tip of the transaerse process 
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of the 3rd lumbar vertebra and inclining inwards to cross the 
transverse process of the 4th lumbar vertebra near its base and 
the transverse process of the 5th lumbar vertebra close to the 
body (Plate 22 Fig 1 facing p 318) 

2 Sacral segment — The ureter then passes verticillv along the 
lateral mass of the sacrum as it crosses the bnm of the pelvis 
well internal!} to the sacroiliac synchondrosis 

J Pelvic seamen* — \Jtcr crossing the bnm the ureter curves 
outwards across the outer border of the sacrum on 1 now lies 
within the nng of the shadow thrown b) the bnm of the pelvis. 
It crosses the tip of the spine of the ischium and keeping juafc 
internal!} to the shadow of the pelvic nng swings inwards It 
may then become hidden behind the horizontal ramus of the 
pubic bone but more froquentlv it passes above the upper border 
of tbs bone and reaches almost to the middle line (Plate 22 
ri D 2 facing p 318 ) 

This is the appearance most commonlv found but there are 
cases where the course is different This variation m the conne 
of the ureter as shown m a radiogram does not depend upon 
changes in the position of the source of the rays or the patient 
as these radiograms were taken in the fixed position 

(i) The ureter may he nearer the middle hue and is parti} 
obscured bj the shadow of the vertebral bodies (u) It maj he 
farther out bc}ond the tips of the transverse processes and pass 
outwards from the shadow of the psoas muscle at the level of 
the 3rd lumbar vertebra (in) It passes upwards and outwards 
avia} from the vertebral column at the level of the 4th lumbar 
v ertebra 

These variations may be partly accounted for bv an abnormally 
placed or mov able kidnej and it is likely that the less pronounced 
changes in the line of the ureter result from temporar} outward 
displacement of the kidney by the compressor used during the 
radiography The varying tilt of the pelvis also slight!} affect3 
the radiograpbc position of the pelvic ureter 
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CHAPTER XXII 

INJURIES OF THE URETER 

From it3 protected position and the comparative thickness and 
elasticity of its wall the ureter is less liable to injur} bj violence 
than the kidney or other abdominal organs In 1901, Morris 
cotdd find onlj 12 probable cases in the literature and but 3 of 
these were actually proved to be ruptures of the ureter 

With the progress of modem surgerv a new and more numerous 
class of cases has appeared namely, injury to the ureter during 
surgical operations upon the uterus or on neighbouring structures 

1 SuBCUTAVEOUS INJURIES AW PENETRATING W OUXDS 
Etiology.— Compression between hard bodies kicks falls on 
the lorn, and being run over by a wheel are the forms of violence 
which haNe caused rupture of the ureter Rowlands records the 
case of a young man who, walking with his left hand m his pocket 
fell upon the left elbow and ruptured the left ureter at its upper 
end Impaction against the trms\ erse processes of the lumbar 
vertebra; and o\ erstrctchmg of the ureter are the mechanisms 
which are belie\cd to produce the rupture Only a few cases of 
bullet wounds and punctured wounds by a rapier are on record 
Pathology. — In I out of 12 cases the peritoneum over the 
ureter was ruptured (Moms) 

The ureter may be bruised and cicatricial contraction follow, 
or it may he torn longitudinally, or tom across 

If the ureter he partly or completely torn an accumulation 
of urine forms ID the retroperitoneal space, which may later nip 
ture into the colon If the peritoneum be torn urine leaks into 
the peritoneal cavitj 

Symptoms — If the ureter alone be injured there is slight 
hemorrhage, or this may be completely absent There are pain 
and tenderness which, however, are difficult to distinguish from 
those which may follow a blow without rupture of the ureter, 
and which usuallv pass of! m a few days If the patient sunive 
the injury a swelling forms m the loin This may appear a few 
dajs after the injury or it nuiy be delated for several weeks It 
is rounded or elongated and well defined, and maj assume a large 

32xi 
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size Tins is due to accumulation of unne and blood m the rettO' 
peritoneal tissue* Suppuration takes place and the symptoms 
of extensile suppuration develop 

It is impossible to diagnose between rupture of the ureter 
and rupture of the renal pelvis If the patient recovers after 
receiving a penetrating wound of the ureter a urinary fistula forms 
Prognosis — When early operation is performed the prognosis 
is good W hen the peritoneum is ruptured it is more serious 
Treatment. — In most of the cases recorded puncture of the 
swelling an! incision and drainage were the methods of treatment 
adopted Ihe real difficulties arc met with m making an mb 
diagnosis and in finding the ruptured ureter in a large mass of 
inflammatory tissue A swelling of the loin following an injury 
m this region should be freely exposed by a lumbar or a lumbo- 
abdominal incision when the presence of unne in the fluid wifi 
lead to a careful examination of the renal pelns and ureter Should 
the history of hmmatuna however sh 0 ht or the position of the 
swelling have led to a suspicion of the nature of the injury a 
catheter should be passed up the ureter before the operation and 
will help in the identification of the tube When the ruptured 
end 3 are found one of the methods of ureteral anastomosis should 
be practised 

In a case recorded bv Vaughan of a gunshot wound of the 
ureter an implantation of the end of the ruptured ureter into 
fcho bladder was successful 

’Wphrectomy may be required in rare cases lor septic com 
plications or for the cure of an intractable fistula 
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2 Surgical Woods 

Injury to the ureter 13 occasionally caused b\ forceps during 
delnery but the most frequent form of surgical wound of the 
duct ts made during pelvic operations and above all m gyn® 
eologtea! operations The removal of malignant growths of the 
uterus by the extensne operations now m \oguc is a prolific 
source of accidental wounds of the ureter 

The ureter may be partlr or completely cut or its wall or blood 
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supply may be damaged by extensive stripping or by pressure 
or by rough handling, so that it sloughs and a fistula forms after 
some dajs The fistula may open m the vagina, or, if a subtotal 
excision of the uterus has been performed, m the cervix or on the 
shin surface at the abdominal wound 

Spontaneous closure of such a fistula has taken place, but it 
is so rare as not to be looked for 

Treatment — The treatment of such accidents is either imme- 
diate at the time of the operation or remote when a fistula has 
formed The treatment of fistula will be described later 

1 Partial laceration or incision of the ureter — The ureter heals 
well if the blood supply has not been damaged by extensive strip 
ping and rough handling The edges of the wound should be 
carefully sutured with fine catgut A ureteral catheter may be 
passed up the ureter to the renal pelvis from the bladder, and 
retained for a week A covering of fatty or areolar tissue or even 
of peritoneum should be applied over the ureter wound to assist 
healing Provision should be made for drainage of the urine 
should leakage occur If there be an irregular tear of the ureter 
it is better to resect a portion of the tube and perform one of the 
operations for anastomosis 

2 Complete laceration or section of the ureter — Ureteral anasto 
mosis should be earned out 

The vaneties of anastomosis are as follows — 

(!) End to end anastomosis (a) The ends are cut transversely 
(Schopf) , ( b ) the ends are cut obliquely (Bovee) The objection 
to this is that it leaves a ndge in the lumen which promotes 
stricture formation 

(2) End to end anastomosis with invagination (Poggi) This 
is facilitated by splitting one end and mvagmating the other 
(D’Antona) 

(3) The employment of a button (Boan) or a tube of magne- 
sium over which the ends are drawn and mvaginated The tube 
ts dissolved by the untie to tvreaty days (Taddh) 

(4) End to side anastomosis, iu which one end is ligatured 
and the edges of the other end sutured to the edges of a long! 
tudinal wound m the Lateral wall of the first, or cut obliquely and 
mvaginated into it (Van Hook) 

(5) Lateral anastomosis, m which both ends are ligatured and 
the edges of a longitudinal lateral wound m each ureter are united 
in a manner similar to that used m intestinal anastomosis (Slonan) 

The peritoneum should be closed outside the junction to prevent 
extrap en ton eal extravasation The junction may be covered with 
a flap of peritoneum or a graft of omentum A ureteral catheter 
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may be passed from the bladder up the ureter, but this is likely 
to cause irritation and is better omitted. 

When a portion of the ureter has been tom array, one of the 
following procedures may be carried out : — 

(1) Uretero-cysto-neostomv, the upper end of the ureter being 
implanted into some part of the bladder. Here the rupture must 
be low down and the upper segment sufficiently long to reach the 
bladder (Novato) 

(2) Ureteio-uietcral anastomosis, the two meters being exposed 
by reflecting the peritoneum on the front of the promontory, and 
the end of the damaged ureter ligatured and brought across the 
middle line and united to the uninjured ureter by lateral anasto- 
mosis (Beruascom and Colombmo) 

(3) Tbo formation of a cutaneous fistula by suture of the 
severed end to the skin 

(4) Implantation into the intestine. 

(6) Immediate nephrectomy. 

(0) Ligature of the upper end of the ureter has been suggested, 
with the object of causing atrophy of the kidney. 

Results — Alksne collected *11 the published records of ureteral anastomosis 
since ISSO. and found 43 complete recoveries m 00 cases, 9 recoveries after 
temporaiy fistula, ami 8 deaths (11 0 per cent ) 

Poggva Invagination method gave the best results, yielding 12 per cent of 
fistulas in 28 cases, yhilo the circular method gave 21 per cent of fistula*. 
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CONGENITAL ABNORMALITIES OF THE URETER- 
PROLAPSE— FISTULA 

CONGENITAL ABNORMALITIES 
Anomalies of number. — The ureter is sometimes divided so 
that there ate two ducts and this may extend from the pelvis to 
the bladder (Fig 77 ) The two tubes maj unite to form a single 
lumen just before entering the bladder or two distinct ureters mij 
pierce the bladder wall and open separate!) The ureter which 
drains the upper part of the hidne) usuall) crosses that from the 
lower part and opens lower on the tngone In such a case there 
are two phjsiologicallr separate kidneys on one side although no 
anatomical division may be apparent Sometimes a deep groove 
on the surface of the organ indicates the division One portion of 
the kidney may be diseased and the other remain normal 

In routine cj stoscopj the discover) of two ureteric orifices 
lying side bv side on the horn of the tngone is comparatively 
frequent (Fig 78) and an efflux may be seen from each opening 
An opaque bougie can be passed up one or sometimes both and 
the double ureter demonstrated b) means of the X rays The 
illustration of a double ureter (Plate 22 Fig 3) was denved from 
a patient who had been treated for a urethral stricture and 
subsequent cystoscopy revealed the double ureter The frequenev 
of double ureter is about 4 per cent- of cases (Lessig) Calculus 
13 often found to kidneys winch have a double pelvis and ureter 
Bilateral double ureters are less frequent than unilateral 

Five or even six ureters have been observed in one individual 
Absence of a ureter is combined with absence of the kidney In 
a case of fused I idney with two ureters one duct ma> cross the 
middle line and open on the opposite side of the tr gone 

Abnormalities of position — hen a single ureter is present 
and opens into the bladder the onfice is frequently misplaced 
usuall) towards the middle line I have seen a single ureter in 
the lower end of which a stone was impacted open in the middle 
line of the trigone The meter may open into the prostatic urethra 
in the male or the urethra in the female It has been found to 
open into the seminal vesicles, the vagina or the rectum The 
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displaced opening is frequently that of u supernumerary ureter 
9 *"?*? recon J ed h y Schwarz where the ureter opened 
into the prostatic urethra, there were double ureters m 7. The 



abnormally placed orifice is frequent!} narrowed so as to cause 
a ion of the ureter and corresponding kidney Sometimes 
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a misplaced ureter ends blindly in the bladder mil and forms a 
cyst J'lebel has recorded the termination of the ureters on the 
surface of the abdomen between the umbilicus and the pubes 
According to Schwarz the diagnostic sign of a ureter opening into 
the female urethra is incontinence of urine — the urine dribbling 
away from the urethra while the patient can pass a quantity of 
urine voluntarily The ureter has been transplanted into the 
bladder in such cases 

Congenital narrowing of the ureter — I have observed 
congenital narrowing of the 
ureteric orifices in a man whose 
urinary system was otherwise 
normal The finest uretcnc cath 
eter or bougie would not pass 
through the orifices The lu 
men of the ureter may be nar 
rowed or completely blocked b> 
a valve or congenital stricture 
As a result either hydrone 
phrosis develops or atroph) of 
the kidney ensues Raid) the 
ureter immediately above the 
stricture dilates without disten 
sion of the renal pelvis and p,g 73 —Double ureteric 
kidney The ureter may be orifice on left side 

compressed by an artery or vem 

which takes an abnoimal course (see tinder Hydronephrosis p 178 
also Congenital Abnormalities of the Kidney p 71) 
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PROLAPSE OF THE URETER 
Under the term prolapse of the ureter two conditions are 
included which it is impossible to distinguish clinically In one 
there is prolapse of the whole thickness of the ureteral wall analo 
gous to prolapse of the rectum m the other there is prolapse of 
the mucous membrane alone 
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Pathology. — The tumour is a globular or sausage shaped 
cyst attached by n narrower base in the position of the uretenc 
onfice It vanes in size from a pea to a walnut or even larger 
The cyst which is the commoner form, consists of a double layer 
of mucous membrane the bladder mucosa externally and the 
ureteral mucosa internally At some part of the surface usually 
the summit of the swelling the urettne onfice can be found It 
is small and may be stenosed or completely obliterated In some 
cases one or several small calculi have been found in the cavity 
The cyst is usually single but Portner found that of 40 cases 5 
were bilateral In the cases I have examined one or both 
ureteric orifices were affected In the latter both orifices might 
be equally affected or one to a greater extent than the other 
(Plate 23 Tig 1 facing p 322 ) In some cases the evst has pro 
lapsed into the urethra and appeared at tl c external meatus in 
the female \eelsen described a case in which the cvsfc was 
strangulated by the \ osteal sphincter and became necrotic The 
condition may result from a congenital narrowing of the uretenc 
orifice or on acquired stenosis from ureteritis Calculi may he 
present in the cystic ureter In n number of cases there has been 
a double ureter on the diseased side 

Symptoms — The symptoms arc irregular In some cases 
renal symptoms have been present such ns lumbar pam and pain 
in one or both ureters More frequently there are symptoms of 
vesical irritation or obstruction such as frequent micturition 
acaldin o pain along the urethra terminal Itajmatuna difficult mic 
tuntion and occasional intermittent passage of unne or attacks 
of complete retention Attacks of h.cmatuna may be the only 
symptom The ureter and kidney arc frequently dilated on the 
affected s dc Infection of the kidney may supervene The con 
dition may be latent for n considerable period. The c**t may 
appear at the external meatus in the female and can be distin 
guished from prohpsc of the bladder by passing a catheter into 
the bladder and drawing off the unne 

The diagnosis is made with the cystoscopc In the position 
of the uretenc onfice a rounded globular or sausage shaped 
swelling is seen pink and semi translucent m appearance In a 
prolapse of the mucosa alone delicate bloodvessels can be seen 
coursing over the cyst while in a prolapse of the whole thickness of 
the wall the vessels arc abruptly arrested at the base (Knpsa miner) 
In the cases that I have seen the cysts gradually filled up 
under observation becoming pale and more transparent until 
they reached a large Bi 2 e and then slowly subsiding like an air 
balloon and this was repeated m slow regular rhythm 
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the Udneys and ureters should 

be searched with the X-iays for with c „ ttill g forceps 

Operation through on operatm = ys o P treatment. 

or the high-frequency cautery is the _ U st0 nes 

Removal by suprapubic cystotomy may be necessary 

are present in the cyst. 
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STRICTURE OF THE URETER 
Narrowing of the lumen of the rmetcr^ may ^ uscs /ureteric 
permanent and may arise fr - inflammation of 

ipasm occurs as the result of mitat on uom ^ ^ ^ 
the mucous membrane or stono, . V, ^“ter or from the drag 
flammation iu the neighbourhood of • ' ^ IIl0 con ditiou 

of adhesions round calcified ah leaving any permanent 

may be recurrent or persistent vathout lea. mg y 
change in the wall or lumen o that pain and 

Such u condition is rmpertant Rom the t ^ ^ l 
colic are produced, and that a ° ^V7 diagnosis of a permanent 
ureteral catheterization may lea » j spasm may be the 

change in the wall of the J^ting 'calculus, 

deciding factor iu causing ™| acl ;° n in tognoaTtho temporary 
With repeated examination and care mb 
nature of such a condition may ^ the ureter is brought 

Permanent narrowing of the lum . 0 and tte am0 unt 

about by many causes. The de^re pTO auces varies within 

of obstruction to the flow of unnothatit fts tQ causc a 

wide limits. The obstruction he Q f a m inor degree 

hydronephrosis and hydro-ureter, . marked degree 

and may persist for long without produemg 7 
of dilatation. . of the liunen of the 

The causes of narromug or ^ Ganges in the wall 

ureter may be foreign bodies m I . ^ Q £ the ureter from 

of the ureter, or conditions afiectm 0 
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within it In the lumen stone is the most frequent cause of 
obstruction but blood clot and the daughter cysts of a hydatid 
may abo give rise to obstruction The sudden occlusion of the 
lumen by stone is the exciting cause of calculous anuria Chronic 
obstruction by stone is usually intermittent and incomplete and 
is eventually supplemented by fibrous changes m the wall of 
the ureter at the point of impaction In other cases the fibrous 
changes in the wall of the ureter may be antecedent to the 
formation of 6tone and may play a part in its etiology by causing 
stasis of the flow of unne 

Complete or partial obliteration of the lumen of the ureter 
with absence of a functional kidney has already been described 
(p 72 > , 

At the lower cn l of the ureter there may be congenital 
narrowing of the urctenc meatus leaving a pa«sigc so fine that 
the smallest catheter will not pass Such a condition may be 
the cause of prolapse of the unter (p 311) In cases of mal 
position of the ureter such ns insertion in the prostatic urethra m 
the male or m the urethra of the female the ureteric meatus is 
usually narrowed 

It is a curious fact that the resultant pressure effects of 
congenital narrowing of the ureter such as hydronephrosis or 
prolapse are frequently delayed until adult life 

\ irrowmg of the ureter following traumatization is usually 
postoperative and operations on the female pelvic organs have 
been the most prolific source of such cases In the lesser degrees 
of trauma the ureteric wall becomes the seat of fibrosis and the 
lumen is narrowed 1 have seen the ureter on both sides so 
narrowed m its pelvic segment following rtheim 8 hysterectomy 
that the finest catheter would not pass In more severe trauma 
the ureter may be clamped or it may be cut or torn across 
Where the ureter has been clamped in pressure-forceps the further 
history will depend upon the presence of sepsis If the wound 
heals without suppuration and there is no infection of the unnaiy 
tract obliteration of the ureter and atrophy of the kidnev may 
follow and the same result will be produced by ligature of the 
ureter under similar conditions In many cases however and 
always where sejwis is present a fistula forms m the surface or m 
the vagina and a stricture develops at the upper and lower 
severed ends of the tube A similar result follows where the 
ureter has been cut or tom across 

Acute inflammation of the ureter at its upper end may so 
narrow the tube as to cause pyonephrosis while less severe 
chronic inflammation may produce a slight degree of obstruction 
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and lead to the persistence of pyelitis, or eventually to the 
formation of stone 

Tuberculosis of the ureter causes multiple stricture formation 
with areas of dilatation 

Of recent years attention has been drawn to the occurrence of 
minor degrees of stricture by the writings of Hunner of Baltimore 
and others Such strictures, in Hunner s view, arc due to local 
fibrosis in the wall of the ureter resulting from metastatic infection 
from the tonsils, teeth, or elsewhere In regard to these “wide 
strictures ’ it has been observed that they usually occur in bath 
ureters The} maj exist, it is said, without producing dilatation 
recognizable by a pjelogram or ureterogram or causing obstruction 
to the introduction of ordinary or e\ en large catheters or 
bougies The effects maj be intermittent and an acute exacer 
bation may cause a temporal} occlusion of the ureter Abdominal 
pain of widely varying character and intensitv is caused and 
dilatation by graduated bougies is followed bj the disappearance 
of the symptoms Other surgeons lia\c not met with this 
condition m the number of cases that Runner describes (2 500 
cases m 15 }ears), and some den} its existence 

An important ixn istigation by Irater and Braasch in 93 
unselectcd post mortem bodies displayed great \amtion in the 
calibre of the noimal ureter They concluded that the use of a 
bulb to determine the calibre of the ureter was fallacious and 
further that the demonstration of nreas of ureteral dilatation e\cn 
when they occur proximal to a portion of the ureter of com 
paratively small lumen does not necessarily indicate stricture 
In none of the bodies examined was there microscopical or other 
evidence of mdc stricture 

It is certain therefore that if such wide strictures exist, 
they are b} no means common Kmhs and other distortions of 
the ureter are congenital or acquired the latter resulting from 
adhesions due to pen ureteral inflammation The great majority 
of these are found in the lumbar segment of the ureter The 
distortion produced b> adhesions maj form an S shaped curve or 
a hairpin bend (Fuller) The original cause of the adhesions 
is obscure It is a remarkable fact that the segment of the 
ureter related to the appendix, which one would expect to be 
involved in the common form of inflammation affecting that 
organ is seldom if ever, the site of dilatation from adhesions 
Growths of the ureter, simple and malignant, obstruct and may 
occlude the lumen of the duct (p 341) 

The pressure of the pregnant uterus or the changes in the 
relation of the abdominal viscera caused by its pressure, causes 
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some degree of temporary obstruction of the ureter, especially on 
the right Bide, which 13 a predisposing cause of the pyelitis of 
pregnancy Malignant growths may pre->s upon the duct and 
occlude its lumen This form of obstruction 13 most frequently 
found in the pelvic segment and maj be bilateral 

The cardinal symptom of stricture of the ureter is pain in the 
kidney and along the line of the ureter This may bo slight or 
severe, intermittent or persistent The discovery of hydronephrosis 
maj be the first indication of the disease Hydro ureter can only be 

detected by palpation m rare cases The diagnosis is made the 
extent of the dilatation measured, and the position of the obstruction 
located by mean 3 of intravenous and retrograde pyelography 
fallacies arise m reading an X ray film and in distinguishing 
between temporary and permanent obstruction, and should be 
carefully guarded against The arrest of a ureteric catheter at 
some part of the ureter is not a sure sign of a ureteral stricture 
At the lower end of the normal ureter, 0 catheter may be held at 
about one inch from the meatus, owing to an angling at the point 
where the ureter leaves the bladder possibly exaggerated by 
contraction of the levator am muscle At other parts folds of 
normal mucosa may engage the tip of the catheter 

A ureteral catheter with a graduated acorn tip of wax is used 
by Hunncr and others for diagnosis The most important point 
in the dngnosts, according to these writers, is not obstruction 
to the upward progress but a “hang” on its withdrawal 

Treatment of the major degrees of obstruction is dealt with 
under such headings ns stone, hydronephrosis, and py onophrosis The 
minor degrees, due to slight intramural fibrous changes, ore treated 
by the passage of ureteral catheters with graduated acorn tips of 
wav Washing of the renal pelvis may be a part of the treatment 
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dilatation of the tjreter 

The normal calibre of the ureter, like that of the urethra, 
vanes greatly m different individuals It narrows at three points, 
namely nt the uretero pehic junction, at the bran of the bony 
pelvis and at the entrance into the bladder Frater and Braasch, 
measuring the calibre of the ureter with a metenc catheter and 
bulb in 93 cadavers where no abnormality was present, found 
that obstruction of the passage was encountered at a calibre of 
12 F or 13 F, but in several cases sizes of 18 F to 20 F met 
with no hindrance on either side 

Dilatation occurs most frequently as the result of obstruction 
or inflammation and these causes are often combined Obstruc- 
tion may be m the urethra, and m early life this will lead to 
dilatation of the whole urinary passages behind the obstruction, 
the bladder, both ureters, and the renal pelvis being affected 
In later life the bladder suffers and the ureters and renal pelvis 
are usually dilated to a less degree When the obstruction lies 
m the ureter, usually at its lower part, dilatation affects that 
ureter and renal pelus only 

When inflammation resulting from urinary infection is super- 
added to obstruction, the contractile power and the elasticity of 
the ureteral wall are impaired and the dilatation is more pro 
nounced The causes of obstruction such as congenital narrowings, 
valves, and other abnormalities, stricture and inflammation, have 
been dealt with under the appropriate headings There is an 
obscure type of dilatation of the ureter m which no obstruction 
and no inflammation are discovered These cases occur m infants 
and children, where the bladder and ureters or ureters alone may 
be affected, and they have occasionally been found in association 
with dilatation of the colon Recently , by means of the improved 
methods now in common use, an increasing number of such cases 
have been discovered in adults Here the ureter on one or both 
sides is affected, the dilatation of one ureter in bilateral cases being 
usually more advanced than that of the other, and sometimes 
one part of the duct shows a greater degree of dilatation than 
the rest 

These cases are probably the result of disturbances of tho 
neuro muscular mechanism controlling the peristalsis of the ureter 

Reference has already been made to the importance of neuro- 
muscular dysfunction as a factor m the causation of hjdro- 
nephrosis It has an equal importance in the etiology of 
hydro ureter Experiments on animals and the observations of 
Learraonth on human subjects have shown that the action of 
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the hypogastric nerve plexus or presacral nerve is to produce 
closure of the internal sphincter and efflux of the contents of 
the ureter into the bladder, and that these nene3 oppose the 
contraction of the detrusor muscles of the bladder activated by 
the nervi engentes The presacral nen es are therefore sometimes 
spoken of as the “filling * nerves of the bladder, m contrast to 
the nervi crigcntes or “emptying” nerves In certain cases the 
balance between the presacral nerves and the nervi erigentes is 
upset, more commonly m the direction of overaction of the 
former 

A condition which I described m 1*110 under the title of atony 
of the bladder without obstruction and without symptoms of 
nervous disease, represents the same phenomenon m that viscas 

(p 575) 

The diagnosis of such cases of atonic dilatation of the ureter 
may he accidental and made only when mtercurrent infection 
leads to a complete examination of the urinary tract IVhen 
tho condition is combined with diLatation of the colon in an 
infant, its discov cry is usually onlv made post mortem In the 
case of a girl of 9 years the swelling caused hy a distended ureter 
was visible on the surface of the abdomen and led to a diagnosis 
of mtussusception of the bowel (p 321) Discomfort and periods 
of heavy aching pain m the abdomen and loin are often present 
m the adult and may lead to an examination and correct diagnosis 
The complete absence of severe pain and ureteral colic is a strong 
feature of these cases 

The development of a renal swelling due to hydronephrosis 
may be the first indication of disease Pyelography, mtnv cnous 
and retrograde 13 the method by which a diagnosis is reached 
The pyclographic films show the ureter greatly dilated and 
tortuous this is frequently combined with a multilocular hydro- 
nephrosis The abrupt ending of the distended lower ureter at 
the entrance into the bladder may give the impression of a 
stricture, but a ureteral catheter passes with case from the 
bladder into the dilated ureter 

Treatment — Based upon the view that the cases of atonic 
dilatation of the ureter are due to functional abnormalities of 
the neuro muscular controlling mechanism of the ureter, the 
Operation of presacral ureterectomy has been earned out with 
apparently beneficial results Ogier Hard describes a case of 
doable hydro ureter treated by this operation Two months 
later there was reduction of the calibre of the ureters to one 
half and signs of active penstalsis of the ureteral muscle At 
the present tune an insufficient number of cases has been recorded 
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to furnish a basis for judging the ultimate -value of presacral 
neurectomy for this class of ureteral dilatation 

In order to allow of a free flow of the contents of the distended 
ureter into the bladder, especially when infection is present, I have 
devised the following operation After freely exposmg the 
ureteric meatus by cystotomy, a grooved probe is parsed from 
the bladder into the dilated ureter On this the intramural portion 
of the ureter is split backwards and outwards, fine catgut stitches 
being placed so as to unite the bladder mucosa with that of the 
ureter The incision is continued outwards, stitches through 
bladder and ureteral wall being inserted until an opening is 
obtained mto the ureter which will admit the little finger The 
stitching is continued as the incision is gradually extended and 
a final stitch is placed at the upper and outer end of the incision 
The bladder is drained for 4 or 5 days la the email number of 
cases in which I have performed this operation, its object has 
been attained, namely the removal of the aching pain and the 
redaction of the fever 
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FISTULA OP THE URETER 
Fistula may follow an operation for stone in the ureter, the 
external opening being m the scar of the operation Uretero- 
vaginal fistula is more common Rarely it is congenital , fre- 
quently it is acquired and follows parturition, m which case it 
involves the bladder, ureter, and vagina (uretero \ esico vagmal 
fistula) , or it may result from a surgical operation on the uterus 
and mvolv e the ureter and vagina only, the opening in the ureter 
being at some distance (5 cm — Bazy) from the bladder The ureter 
may be partly or completely severed On the vesical side of the 
fistula there is almost invariably stenosis of the ureter Above 
the fistula the ureter may be dilated, and the kidney is also dilated 
The fistula very rarely closes spontaneously 

Infection of the fistula, ureter, and kidney is the rule 
Before operating upon a ureteral fistula it is necessary to 
ascertain— 

(1) Is the duct partly or cojnpletely seiered ? On examination of 
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the bladder with the cystoscopc the ureteric orifice shows no move 
ment where the ureter 13 completely severed but there is rhythmic 
contraction of the ureteric orifice if the uteter is ouly partly severed 

(2) Is Ike fistula tesical or ureteral? By injecting indigo- 
carmine solution into the bladder the blue fluid escapes by the 
fistula if the fistula communicates with the bladder, but not if 
the fistula is purely ureteral 

Examination with the cystoscopc will show a health} bladder 
when the ureter is fistulous 

(3) Which ureter is fistulous? Where the ureter has been 
completely severed cystoscopic examination will show one ureter 
motionless and without efflux and the subcutaneous injection 
of 4 c c of a 4 per cent solution of indigo-carmine is follow d 
by the appearance of a coloured efflux at the healthy ureter and 
no efflux at the other Regular powerful contractions of the 
ureteric onfico are observed when the fistula is low down and 
the duct is not completely severed There is however no efflux 
from the orifice 

(4) What a the position of the fis'ula? This is ascertained by 
soun itng the ureter with a bougie opaque to the X rays The 
bougie is arrested at the stricture below the fistula and the dis 
tancc from the bladder is ascertained by observing the markings 
on tlic bougie and by obtaintng a radiogram 

Treatment 1 Introduction of a catheter en demean — 
This is impossible m a large proportion of cases on account of the 
stricture of the ureter It has been practised m a few cases 
hut the ultimate result has not been successful The stricture 
recontncts aud the fistula opens after the catheter lias been re 
moved or the fistula may heal permanently and the recontraction 
of the stricture brings about atrophy of the kidnev 

2 suture ol the ureter — This is not feasible The patent 
segments of the ureter are widely separated by a mass of fibrous 
tissue and it is impossible to approximate them 

3 Transplantation of the ureter i Implantation into (fie 
bladder [uretero cysto neostomj ) — This mav be done by a tnns 
peritoneal operation or by the extrapentoneal route Legueu 
recommends that the abdomen be opened and the position of 
the ureter ascertained The peritoneum is then closed and the 
operation performed extrapcntoneally In most cases however 
dense adhesions surround the ureter and bind the peritoneum 
to the wall of the pelvis so that complete extrapentoneal operation 
cannot be earned out 

The ureter is followed downwards as low as possible and cut 
across above the fistula \n opening is made m the most accessible 
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part of the bladder, and the union of the ureter and bladder made 
at this point It is essential that no traction be exerted on the 
newly formed union, and the ureter and bladder should be freed 
Ricard sutures the mil of the bladder to the pelvic peritoneum 
to prevent traction 

Results of uretero cysto neostomy ■ — Primary union is occasion 
ally obtained but frequently there is leakage of urine A few 
cases hate been recorded m which by catheterization of the 
implanted ureter, a successful result has been confirmed after 
considerable periods, but in other cases the kidney has been found 
atrophied post mortem 

n Implantation uto the Voted — On the right side the caecum 
or ascending colon is selected on the left the pelvic portion of 
the colon (For a description of the operation see p 425 ) 

The dangers of the operation are shock peritonitis and ascend 
ing pyelonephritis from infection 

in Lateral anastomosis of the upper segment of the injured 
ureter inth the opposite ureter has been performed expen mentally 
by Bemaseom and Colombino foT injuries of the ureter The ureters 
are exposed by reflecting the peritoneum over the promontory and 
lateral anastomosis is earned out The method has not jet 
emerged from the experimental stage 

4 Where the fistula opens high up in the vagina on operation 
may be performed which turns a small portion of the vagina 
Into the bladder The fistula is enlarged and an opening made 
into the bladder close to it This part of the vagina is then 
closed off so that the fistula and bladder become continuous 

5 The vagina may be obliterated after first establishing a 
large vesicovaginal fistula 

6 Ligature of the ureter with the object of producing 
atrophy of the kidney was suggested by Guyon 

V Nephrectomy has until recently been resorted to bv a large 
number of surgeons It should not be performed until a plastic 
operation has been tned or unless septic pyelonephritis is present 

GROWTHS OF THE URETER 

Primary growths of the ureter are rare, hut secondary growths, 
due to extension or deposit from growths of the renal pelvis or 
bladder, are more common and have in recent years been frequently 
observed 

Aschner, m 1922, could only collect 47 cases of primary 
growth of the ureter from the literature, and to these Stewart 
added 5 more in 1926 
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ureteral growths are epithelial in origin The cmthehnl 

W flne fib ™ C ,° T , 0r,?l1 m V"'- M ' ,n S C ™ t " 1 '««!• «5port«! 
bfcln Z ,?“ C C0 : CrC ‘ 1 ‘ ,J ‘““■"“■al op.tl.Anm 

rt n i i" T “ nd pt°joo'»n of the growth at the 
kn'th of tb« , " uncommon, and some!, met, the whole 
length ot the cretor mnj become imolrcd Infiltnt.on of the 

p “pS^r; ccl,s at 11,0 bise ot ,,ie *-* ^ “ 

nirll ? sijinmous celled epithelioma is found, usually in 
a natch o?le !‘ T? s,a ^“Slrritation from stone or Infection or m 

comes okstn^ I P , Soma or hto "> c <™«* °< «» >*- 

liver aniUnT' i 1 E ?, r,, i mct ? st “’«. 1«J the Wood stream to the 
tisualh the <rm x-*\. * tb ° ^^ph channels to glands, may occur, but 
usuallj the growth remains localized for a considerable time 

were nrimnri P “ b S* 1 4 c ™ 3 of growth of the ureter, 3 of which 
urtLr lT?.™ ^ "T'” 5 o ™1 growth, and m 1520 a 

The 3 i,™!! °' Sf Dd V T I 8 ™""" of ,h8 »«« honied 

Two „f P Z ^ i!^0 ' rtl,3 01 tlic untcr «« »” “".P'= papilloma, 
the 0p0rat|,(1 on “ of hydronepInU, and 

bemn nerio™ 0 ; 6 ‘‘if"’™"' “ <! " P^tom,. a nmterectomy 
of S Sc! d i subse( l ue utly One affected the lower one inch 
of the lowS 0I1 i Pr°J cctc< f fount I( s meatus In this case resection 
m the Mi n Cn * 16 urcter anc * implantation of the upper end 
the ter ° r WaS Clrne< ^ out Of the four secondary growths of 
of the t ir?r> 0n ° W ? 3 F secon ^ ftI 7 deposit from a hypernephroma 
urcter swnn l ’ tbc °t, bcr three were simple papillomas of the 
ureter secondary to papUloma of the renal pelvis 

frennont c^fT* 13 JOn^ be *hiRcuIfc Hicmatum is the most 
as to cxn^F ^ P er ccnt » Stewart) and may be so profuse 
of Mood Cat ^i oozm 8 or 8°" from the ureteric meatus 

an , *T C ? ' Vltb urme ari d apart from ureteric systole, is 
passapeof n n Agnostic sl S n observed on cystoscopy The 
mav be follr. 11 ^^ 10 ° tbetcr ,s usually arrested at some point and 
meatus TkT*^ & co P ,OU3 of dark blood from the ureteric 
lectmrr fr/arya cystoscope may show a nodule of papilloma pro- 
s*cn m th^bhdj^^ “™ tus ' ' rLJe ° ttler P»P llIom “ nmy be 
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In a case in which. I had removed the kidney for papilloma 
cf the renal pelvis without discovering a ureteric growth, ooz ing 
■of hlood from the ureteric meatus led to the injection of opaque 
fluid into the ureter, and the X rays showed the outline of a 
ureteric growth 

Hydronephrosis may be the prominent feature of the case, 
and may be of long standing but in the 2 cases of hydronephrosis 
-on which I operated there was also a history of hacmatuna 
Stewart found hydronephrosis present in 55 per cent of recorded 
■cases 

Aching in the lorn and severe pain are present in some cases, 
the former being due to obstruction of the ureter and pressure on 
nerves, and the latter to the passage of clots Quinby found a 
palpable mass in the lower abdomen m an advanced case of 
malignant growth, and I have had a similar experience 

Nephro ureterectomy is the operation of choice, and Bhould 
be carried out whenever the condition of the patient permits It 
may be necessary to remove the kidney and perform ureterectomy 
•at a later date A growth at the loner end of the ureter may 
be removed and the ureter implanted m the bladder without 
sacrificing the kidney provided a primary tumour of the kidney 
•or upper ureter can be excluded Because tlus is so difficult the 
proceeding is seldom practicable 
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CHAPTER XXIV 
STONE IN THE URETER 

*—rrsfi g*sr, ■ “ 

r — _ tI,e uretenc wound with fine 

fidh Six months later he 



pissed a smooth oval calculus 
with one silk suture and a 
facet and after another six 


months he passed a second 
calculus articulating with the 

first and containing the re- 


maining three silk sutures I 
Imd placed m the ureter 

(big 79 ) Pnmarv calculi 


have also been found on other 


forms of foreign body, such 


1 as a catheter or a pm (Boyer) 

{ or on an ulcerated surface 


r ' g ril _? 9 “7 T \ vo , artlc u1ating ure 
teral calculi formed on fine silk 

iSr„” ,rod “" d “ f '' rurc,er ” 


The etiology of secondary 
urctenc calculus is that of 
rcml calculi {p 2G4) 

Pathology — Ureteral cal 
cub are either impacted or 
migrating A stone migrating 

nice ~*i i from the renal pelvis may 

bladder iT ^ tin & and sometimes with little pam into the 
remained m Q * te / rc P eated attacks of renal colic, having 

weSod Y f ° r a cons, derable time It mav be 

remain and ,n s P lte °f repeated attacks of colic, 

remain impacted (Plate 24, Figs l, 2 ) 

lame sizT^rreiLl? 00 ^ arrested ln t{ie ureter on account of its 
the uretor 8hape or roQ gh surface or from a part of 

or spasm of tl>° 00 nai T ow or ^ rom the presence of a fold or valve 
e ureteral muscle or of a stricture caused by injur} 



Fig I — -Two calculi In right ureter The lower round calculus 
lies just outside the bladder the upper long aval 
Calculus lies obliquely In the shadow thrown by the 
sacrum and ilium and was impacted at the brim of 
the pelvis lying upon the iliac vessels (Pp 344 345 
(Fig 80) 352) 

Fig 2 — Oval calculus in pelvic segment of right ureter 
Pp 344 352 


Platt 24 
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from the previous passage of a calculus, or from laceration or rupture 
of the ureter, or from the pressure of a tumour from without 

Position of impac 

Mon — The calculus is 
usually arrested at one 
of the three narrow parts 
of the ureter, namely, at 
the outlet of the renal 
pelvis, at the bnm of 
the bon> pelvis (Figs 
80 81, 82 83) or at the 
entrance of the ureter 
into the bladder (Fig 
85) 

Out of 202 collected 
cases, Jembrau found 
the calculus m the lum 
bar portion of the ureter 

m 10 (22 8 per cent ) ~ rrt , , , , 

f>T - ;i ro „ /,„«» F ‘6 SO — Faceted ureteral calculi re 

m the diac portion (just m o\ed from ureter at brim of pelvis 
above the iliac vessels) (upper stone) and at \esicat end <lower 
m 15 (7 4 per cent.) in stone) Actual size (*> Plate 24, 
the pelvic portion in 105 F»6 1 ) 

(52 per cent), and in 
the intramural portion 
in 36 (17 8 per cent ) 

In rare cases the 
position of the calculus 
changes with the posi 
tion of the patient In 
a patient on whom I 
operated a round ealeu 
lus the size of a marhle 
travelled from the lower 
part of the pelvic ureter, 
in which position it was 
radiographed into the 
lumbar segment of the 
ureter at the level of the 
iliac crest, on the patient F'g SI —Calculus removed from peine 
j j portion of ureter Actual size (•>« 

hemg placed in the f, atc 2 6, F,g 2 ) 

Trendelenburg position 

(Fig 86 ) In another patient two stones threw shadows one at 
the pelvic brim and the other at the bladder and were found in 
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this position at operation, they were faceted and articulated with 
each other {Fjg 80 ) 

Number, shape, and stxo of calculi —There is usually 
_ onlv ouc calculus (00 per cent ) 

but there may be two, three 
or as many n3 twentj seven 
The calculi are bilateral in a 
small number of cases (3 0 per 
cent ) 

In shape the} resemble a date 
or oliv e-seed or a coffee-bean 
. or they may be round or when 
j large, ov al or sausage shaped 
I The surface may be smooth 
' md polished, or granular or 
covered with small bosses or 
\ery frequently the} show a 
spiculatcd surface of sharp ghs 
toning crystals 

Large calculi have been re- 
moved from the ureter Bloch 
removed one weighing 816 gr 
j Carless one weighing 803 gr , and 
I ig 82 Calculus removed from Fcderoff one of 780 gr In com 
ureter at brim of pelvis position they resemble renal cal 
Noir on* nal n cnlui .1 Io»«r *od Cull A 8mall calculus impacted 

, . in the ureter increases jn size 

oy deposits which arc greatest at its upper end-that nearest 
e kidney and the nucleus will be found at the lower or vesical 
end ot a large stone (Fig 82 ) 

The wall of the ureter may be unchanged or there may be a 





Tig 84 — Ureteral cal 
cuius removed by 
operation 


F'g 83 Calculus removed 
from ureter at brim of 
pelvis (actual size) previ 
ous to formation of calculi 
shown in Tig 80 

stncture’below the stone or a diverticulum m which the stone 
ies in old standing cases the ureter above the calculus is dilated 
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(Fig SG) and the walls are greatly thickened, so that the duct 
is the size of the small intestine. 

When the stone occupies the intramural portion of the ureter 
it forms 3 rounded swelling in the bladder to the outer side of 



the ureteric orifice, and it may project into the bladder (Fig S5, 
and Plate 23, Fig. 5 ) The stone may ulcerate through tins part of 
the ureter into the bladder, leaving a ragged opemng to the outer 
side of the normal orifice. The edges of this eventually become 
smooth and rounded, and act as the functional ureteric orifice. 
(Plate 23, Fig. 7.) Rarely a prolapse of the ureter is caused. 
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In the corresponding Lidnej there arc calculi m 13 per cent 
of cases and there are bilateral renal calculi in 3 per cent (Jean 
brau) Hydronephrosis occurs in 11 per cent , p) eloneplmhs and 



Fig 92 — Position of pain in ureteral calculus at brim 
of pelvis marked by black spot 

The »eer of opens on fo ctr rpentooeel remove) of the ceteolui Ik vl* We 

a stone descends into the ureter there is an attack of renal colic 
and this is repeated either at frequent or at long intervals The 






bv calcareous glands below and 

< Shadow s thrown by ^ro > 

internal to left kidney , v|c seftm ent of left 

2 — Shadow oflargeovalcalculu^ P* de |{ At , 0 wer end 

' 3S=: BE ES sU™ - «— w 346 

(Fig 81) 352 3531 rf (arrow) ond 

! 3 - “^rJu"g.'rtt 6 ro 8 urr.er ,P» «’ 3531 



Fig. 1.— Ureteral calculus lying In pelvic seg- 
ment, cystoscope in bladder, and 
opaque bougie in ureter, (P. 353.) 

Fig. 2.— Two calculi lying at lower end of right 
ureter (arrows). Cystoscope is seen 
in position, and opaque bougie passed 
into ureter and arrested by calculi. 
(P. 353.) 


Plate 27 
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colic has the same character and distribution as that caused by 
a stone in the renal pelvis, and there may be nothing to distin- 
guish the two conditions Frequently the colic commences at 
some spot lower than the kidnev, and shoots downwards There 
may be attacks of pam which does not radiate, at some spot in the 
line of the ureter (Figs 91, 92 ) 

Apart from the attacks of colic, there may be fixed pam of a 
dull aching character over some part of the line of the ureter 
on the anterior surface of the abdomen Occasionally there is 
fixed pain in the back just abo\e the crest of the ilium and 
outside the erector spina; mass of muscles The fixed pam is 
increased on movement or straining or by taking diuretics 
Bumpus and Thompson m analysing 10 001 cases m which 
a diagnosis of stone in the ureter was made at the Mayo Clinic 
from 1919-1927, state that in 138 cases there nas pam m the 
lower right quadrant of the abdomen without radiation In 37 
of these cases,, there existed so little to suggest an urinary origin 
of the pam that a mistaken diagnosis of appendicitis was made, 
followed by appendiccctomy In IG2 cases the pun was entirely 
epigastric and was diagnosed as cholecystitis The frequency of 
reflex gastric symptoms was shown bj the fact that nausea and 
\ omitmg occurred during the attacks in 301 cases 

The attacks of colic may be frequent and severe until the 
calculus is expelled into the bladder The patient frequently feels 
something drop into the bladder, and the pam ceases \fter an 
interval of one or sc\eral hours or of a few days the calculus is 
expelled, either easily or with pam and strangurr In other 
cases after a period of frequent attacks of renal colic the attacks 
become less frequent and less severe, and may entirely cease 
During the attacks of cohc there may be frequent attempts at 
micturition and very little urine passed, or the bladder may re- 
main undisturbed 

When the stone has descended to a point just outside or 
within the wall of the bladder, certain symptoms are often super 
added Symptoms of bladder irritation become prominent There 
is frequent micturition day and night with strangury and pam 
referred to the end of the penis Genital symptoms also appear 
There are painful nocturnal emissions, pam at the moment of 
ejaculation, hsemospermia, and intermittent pam m the correspond 
ing testicle Genital symptoms are explained by the relations of the 
lower end of the meter to the seminal vesicles (Young) There is 
also constant pam m the rectum, aggravated during defecation 
These symptoms, however, are often entirely absent 

Changes in the urine are \ery common Hiematuria may be 
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pronounced, and in rare instances is the onl) s> mptom It usuillv 
follows an attach of renal colic, and lasts a few hours or one or 
two da) s, and is aggravated b) movement It mav, however, be 
absent or microscopic 

During an attach of colic there mi) be temporary diminution 
or complete suppression of unne Under certain circumstances 
anuria becomes established Sometimes an increased quantity of 
urine is passed after the crisis is over, or the quantity ma) 
graduall) return to normal 

In rare cases there mav be continuous polyuria In a man 
of 38 )cars with a small calculus in tbe pelvic portion of the 
left ureter the quant it) of urine varied from 120 to 1C5 oz in 
twentv four hours with a specific gravit) of 1006 After uretero- 
lithotom) the quantit) of unne fell to from 40 to 50 oz in twent)- 
four hours, with a specific gravit) of 1010 to 1024 

The urine mav contain pus and bactena, er)$tals and tube 
casts rhosphatima mav occasionally bo present without other 
changes in the unne 

Course and prognosis.— In addition to calculous anuna, 
which is a rare accident two complications occur, both of which 
are almost inevitable in prolonged impaction of a calculus, the) 
are infection and chronic unnnr) obstruction Infection is usuall) 
heematogenous m ongtn but mav be introduced b) a sound or 
catheter P) clonephnti3 or pv onephro^ts results Obstruction takes 
place lnsuhousl) , and mav not cause pronounced symptoms until a 
large h) dronephrosis is found 

Examination, of the patient. 1 Palpation — There may 
be tenderness on palpation at some part of the abdomen along 
the line of the ureter If this is due to a stone in the right 
ureter at the lev el of the bnm of the pelvis, the tender spot is 
close to tho appendix and may lead to confusion 

A stone is seldom of sufficient size to be palpable in the abdo 
muial part of the ureter 

On rectal examination in the male a stone at the lower end 
of the ureter may be felt above and outside the base of the 
prostate as a small buned, tender nodule 

A large stone is distinctly felt alongside the rectum In a 
favourable subject I have felt a stone as high as the brim of the 
pelvi3 on rectal examination In the female subject a small stone 
can usually be felt m the lower end of the ureter b) the finger 
in the vagina 

2 Cystoscopy — The symptoms mav be similar to those of 
vesical calculus, and the X rays throw a shadow in the bladder 
area when the stone is still m the lower end of the ureter 
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By cystoscopy tLe presence of a calculus m the bladder is 
excluded 

In descending calculi the uretenc onfice may show no change 
even where the stone is large and low down More frequently, 
however, changes are observed the uretenc area is congested, the 
lips are thick and the onfice is gaping (Plate 23, Fig 2 facing 
P 322 ) There maj be fine ecchymoses around the onfice, or 
a flame like haemorrhage outside the opening (Plate 23, Fig 3 } 
In some cases one or both lips are bright red and partly everted 
W hen the stone has reached the lower end of the ureter, but has 
not entered the intramural part of the duct the orifice may be 
open and puckered and surrounded by heaped up dark, velvety 
mucous membrane (Plate 23, Fig C), or the mucous membrane at 
the mouth of the ureter ma> be converted into a rosette of beiuti 
fully transparent cedematous bull® or into delicate transparent clubs 

Sometimes the oedema spreads to the base of the bladder, and 
large cedematous fingers arid bosses hide the trigone from view 
In other cases the stone has reached the intramural portion of 
the ureter, and appears as a rounded swelling to the outer side 
of the uretenc onfice, which is red and gaping 

The brown or white tip of the stone may project from the 
uretenc onfice (Plate 23, 1 ig 6 ) Sometimes it is crystalline and 
sparkles in the c>stoscopic light 

When the stone has passed into the bladder a mushroom shaped 
projection of mucous membrane may prolapse into the viscus 
(Plate 23, Tig 4) like a prolapse of the rectum or the orifice is 
open and lacerated 

The efflux when a calculus is descending ma> be rapid and 
forcible, and may be tinged or stained with blood or cloudy with 
pus W ith an impacted stone low down in the ureter the move- 
ments at the onfice are frequently slow and weak, and the efflux 
feebly wells out 

3 Soundfng the ureter. — The ureter may be sounded by a 
ureteral catheter or solid ureteral bougie passed by means of a 
catheter cystoscope The bougie may be arrested by the calculus, 
or it may hitch and then pass on Stenosis of the ureter, or some- 
times a fold of mucous membrane, or angling of the ureter from 
a loaded rectum or a poorly filled bladder may block the passage 
of the catheter, and the value of this method, if used alone, is 
limited Kelly has used wax tipped uretenc bougies, which are 
passed up the ureter and may show scratches on the surface of 
the wax if a calculus is present The method is more easily earned 
out in the female through a Kelly s tube, but may be used in the 
male by first passing the wax tapped bougie along the urethra and 
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then threading the cathetemmg cystoscope upon it It has been 
little U3ed in this country and with modem advances in radio* 
graphy is very rarely of service 

Catheterization of the two ureters will show changes such as 
blood, pus, casts, etc , on the diseased side, but does not give 
information in regard to the diagnosis of stone 

4 Radiography. — Radiography is the most accurate and 
reliable method by which ureteric calculus is diagnosed The 
radiographer may bo unable to show very small calculi or those 
formed entirely of uric acid, but stones the size of a split pea or 
even less can be demonstrated Pure unc-acid calculi without 
the admixture of oxalates or phosphates are very rare It is 
necessary that the whole urinary tract should be examined m 
every case, irrespective of symptoms localized to a point m one 
ureter A negative should always be obtained and examined 
the screen is not sufficient 

A urctcnc calculus throws a shadow m the hue of the ureter. 
(Plato 24, Pigs I, 2, and Plate 2G, Tigs 2, 3 ) Thi3 line crosses 
several bone shadows — the transverse processes of tho 3rd, 4th, 
and 5th lumbar vertebra), the sacrum internally to the sacro iliac 
synchondrosis, the spine of the ischium, and frcqucntlv the hori- 
zontal ramus of the pubes— and in a doubtful case theso parts 
should be carefully searched and, if necessarv, several plates taken 
at slightly different angles as well ns stereoscopic photographs In 
small stonC3 the shadow is usually oval, with the long axis m the 
line of the ureter, and they are generally single I^irgo calculi 
form round or elongated rod like, or sausage shaped shadows 
Shadows thrown by other conditions may lead to difficulty in 
diagnosis of the shadow Of these the most important are calci- 
fied 1} mph glands (Plates 25 and 20, facing pp 34 5, 348), appendices 
epiploic®, atheromatous patches in arteries, phleholiths, calcareous 
deposits in old scars or chrome inflammatory tissue or on ligatures 
from a previous operation, or calcareous deposits in the seminal 
vesicles intestinal contents such as scybala, foreign bodies m the 
bon cl (Blaud’s pills, etc ) faecal matter coated with bismuth, 
calculi in the appendix, and enteroliths (Plate 28 ) A differential 
diagnosis 13 made by the position of the shadow, tho shape, the 
numbers, by stereoscopic photographs and by the clinical history 
Radiography with an opaque bougie as a guide — Although a 
shadow, from its aize, shape, and density, falls within tho sup- 
posed path of the ureter, some further method of diagnosis will 
be necessary should the clinical symptoms not clearly point to 
the presence of a calculus Thts is provided by the passage up 
the ureter of a bougie opaque to the 5 rays The bougie may 
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be arrested by tbe stone, and the radiogram shows the stone 
shadow at the tip of the bougie shadow , or the bougie may hitch 
and pass on, and the close relation of the two shadows is then 
evident The combination of this method with stereoscopic radio 
grains gives very accurate information (Plate 26, Figs 2, 3, 
facing p 348, and Plate 27 ) 

Pyelography — When a catheter can be passed up the renal 
pelvis, a retrograde p 3 elogram can be made, except m the presence 
of severe infection It is never advisable to make a retrograde 
pyelogram of a pj onephrotic kidney As the ureter is usually 
dll lied, some of the fluid posses down the ureter so ns to give 
a ureterogram If a catheter cannot be passed, or if the unne be 
infected, the intravenous method should be employed Most 
pyelograms show a varying degree of distension of the renal pelvis, 
with clubbing of the calyces In more advanced cases the pelvis 
is dilated, but a large hydronephrosis is rare!} found If the 
ureter be followed downwards it becomes more and more dilated 
as the position of the stone is approached, and the calculus is 
usually found lying in a distinct fusiform swelling which is the 
most dilated portion of the canal Sometimes the calculus is found 
lying in a projection to one side of the ureter Below the level 
of the calculus the ureter is not dilated, but exceptionally the 
dilatation is continued down to the point where it enters the 
bladder 

In the life historj of a ureteral calculus there comes a time when 
dilatation of the kidney commences, and from this time onwards 
the renal tissue is steadily destroy ed by expansion The clinical 
symptoms give no indication ns to when expansion is commencing, 
and when the kidney is found large and hy dronephrotic the renal 
tissue is already destroyed By means of retrograde pyelography 
a shadow of the contour of the renal pelvis is obtained and early 
dilatation is diagnosed If the catheter cannot be passed bevond 
the stone, intravenous pyelography maj be carried out ( see p 45) 

Treatment. I Diuretic treatment — The cases suitable for 
diuretic treatment are those of small stones recently engaged in 
the ureter with recurring attacks of renal coho, and especial! r 
where a calculus has previously been passed Potassium citrate 
and acetate (lo or 20 gr thrice daily), theocm sodmm acetate 
(3-8 gr twice dailv), ContrexeviUe (Pavilion), Evian, and Vittel 
water, are some of the diuretics which may be given Antispas 
modics may be administered at the same time, such as atropine 
and belladonna One to three fluid drams of tinct ammi 
visrmga well diluted with water and taken three tunes a day 
after meals has also been recommended This drug has the 

x 
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reputation of lowering tlie muscle tone of the ureter without m 
hibitmg peristalsis The active principle, Visammm, may also 
be injected into the ureter through a ureteric catheter A visit 
to one of the spas, such as Contrcv&vilic oi Vittel, may prove 
successful when diuretic treatment at home has failed This treat- 
ment should be combined with instrumental treatment The 
treatment should he limited to sis months, or a year, at the enl 
of which time an operation should be recommended if there is no 
sign of the stone passing If pyelography shows commencing 
dilatation, or bacteriological examination of the unne shows 
infection to have occurred immediate operation should be under- 
taken 

2 Instrumental treatment — Various cjstoscopic methods 
to encourngo the passage of the stone may be employed Swift 
Joly states that they should only be attempted if the transverse 
dimeter of the stone is between 5 and ] 0 mm , and if it has only 
recently become impacted in the ureter These measurements 
arc much smaller than those given by other urologists who attempt 
to induce expulsion of calculi up to 2 cm in diameter Instru- 
mental methods should not be employed when the kidney w 
h) dronephrotic or py cnephrotic, when the atone has been 
impacted for a long time when several unsuccessful efforts have 
already been made to secure its expulsion, and when cystoscopy 
is badl> tolerated or is followed by a severe reaction 

Two main lines of treatment may be used dilatation, and the 
injection of lubricants or anaesthetics round the stone The 
stmplest form of dilatation consists in the passage of a bougie 
or catheter up the ureter Some surgeons recommend passing 
several small catheters past the stone and removing them all 
together in the hope that the stone maj become ensnared and be 
pulled down the ureter This method is rarely successful and is 
liable to damage the wall of the ureter Many Continental 
authorities leave the catheter m position for 24 or i8 hours in 
order to secure dilatation, but this carries with it a certain risk 
of infection Others employ special devices, such aa a uretenc 
catheter with a membranous balloon attached to it which is 
capable of distension, or special mechanical dilators, all of which 
have the disadvantage that they may damage the wall of the 
ureter Diathermy has also been employed in order to relax 
Bpasm, and Buerger has mvented a special electrode for the 
purpose, ending in an ohvc shaped metal head 

Various lubricants and amesthetics may ho injected through 
the catheter with the idea that they may facilitate the passage of 
the stone, amongst others liquid paraffin, glycerin, almond oil, 




Fig 1 — Opacities due to tablets in bowel (P 352 ) 
Fig 2 — Opacities due to calcareous arteries (P 352) 
Fig 3 — Calcified fibroid of uterusj catheters In ureters 
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novocain and papaa crin 'Whatever the solution to be used, 
the amount injected should ne\cr exceed 5 c c and it should 
always have been, carefully sterilized 

Instrumental treatment is more libel} to succeed when the 
calculus lies in the lower third of the ureter If it is impacted 
in the intramural portion of its course, all that may be required 
is that the uretcnc orifice should be enlarged This may be 
done either by means of Buerger’s scissors (Fig 93 2nd Plate 40, 
Fig 3, facing p 522), or by a diathermy electrode In eases where 
the orifice is aery cedematous, the latter method is preferable, a 
linear sear being made on the bladder wall commencing at the upper 
angle of the orifice and extending upwards and outwards along the 
course of the ureter for a distance of a centimetre 

As nn indication of the likelihood of these measures being 
attended with success may he quoted Bumpus and Scholl a analysis 



Fig 93 — Buerger’s cystoscopic scissors for enlarging the uretenc 
orifice 


of 880 cases of ureteric calcub treated at the Jlayo Clinic between 
1901 and 1924 They found that in 640 cases the calculi had to 
be removed by open operation, and in 240 was amenable to 
cystoscopic manipulation These figures refer to cases admitted 
to hospital If a II migrating ureteral calculi, including those 
recently impacted, he considered, about 80 per cent will pass 
after manipulation 

3 Operative treatment — Operation is indicated — 
l In calculous anuria (sec p 299) 
n When medicinal or instrumental treatment has faded 
m When infection has occurred 
iv When dilatation of the kidney is commencing 
When the calculus is situated m the lumbar segment of the 
ureter it is exposed by an oblique lumbar incision similar to that 
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used for exposing the kidney, and the ureter found at the lower 
end of the hidnev and traced down to the stone 

When the stone is imparted at the brim of the pelvis the 
ureter may be exposed bj a curved incision commencing at the level 
of the anterior superior iliac spine and pissing downwards and 
inward® parallel to Poupart’s ligament and about 2 m above it 
When the stone is impacted at the brim of the pelvis or in the 



Tig 94 — Operation view of exposure of ureter at brim 
of pelv is 

Tb* ureter it be nf detached from Ihe peritoneum br bhint <1 ttection 


pelvic segment of the ureter the ureter is exposed either by a 
curved incision commencing at the level of the anterior superior 
iliac spine and pissing downwards ind inwards parallel to 
PoupaTt’s ligament and about 2 m above it, or bj a median 
abdominal incision extending from the pubes to the umbilicus 
(Fig 91 ) The method of extrapentoneal exposure of the 
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ureter by these routes is described under operations on the 
ureter (p 361) 

The median subumbihcal incision and extraperitoncal approach 
is far superior to the lateral curved incision on account of the 
free exposure, the ease of manipulation, and the safety of post- 
operative drainage When the ureter is exposed the stone will 
usual!) be detected with the finger, or it tnaj be seen as a fusiform 
swelling of the duct The ureter is separated from its surroundings 
and raised up into easj reach either \\ ith a catgut shng above and 
another below the stone, or b} fenestrated forceps which surround, 
without pressing upon, the duct A fine catgut suture mi), to 
steady the duct, be placed in. the wall of the ureter immediately 
above the end of the proposed incision The incision is made 
directly on the stone and keeps strict!} to the long axis It 
should be sufficiently long to permit easj extraction of the atone, 
great care being taken not to break the stone and leave small 
fragments m the ureter A catheter is now passed upwards and 
downwards to exclude other calculi and stricture of the ureter 



Fig. 95 — ’Author's pliable scoop for ureteral calculus 


The ureteral wound is closed with very fine catgut sutures threaded 
on fine round bodied curved needles The sutures are placed 
& to J of an inch apart, and should engage only the muscular 
wall, avoiding the mucosa Sutures placed too close together 
ma) cause sloughing of the edges of the wound 

if the stone lies in the lower part of the pelvic segment of 
the ureter, the duct should be raised as far as possible into the 
wound, but wnthout using any force If it is fixed by adhesions 
this may be difficult and the stone may be cut upon directly m 
the depth ol the pelvis and the wound closed as before It may 
be difficult to feel the stone in the lower part of the pelvic segment, 
and in searching with the finger the spine of the ischium is a 
reliable guide, the ureter passing over its tip Where a small 
stone cannot be felt or a large stone is difficult of access m a deep 
pelvis, the ureter should be opened at the most easily accessible 
part and the author’s pbable ureter scoop (Fig 95) passed down 
The stone maj be drawn up and extracted by careful manipulation 
with this instrument or, when it is immovably fixed, the scoop is 
left m the ureter as a guide and the duct opened on the end of 


353 


THE URETER 


[chap 


the instrument Drainage is essential after these operations It 
is presided by a rubber drainage tube, which lies in immediate 
relation to the ureteral wound and is retained until the fourth 
day Usually no leakage occurs, but occasionally a little urine 
soils the dressings on the first or second day In this case, the 
tube may be retained a day or two longer Drainage with the 
curved lateral incision is not efficient and may be dangerous from 
pressure of the tube on the iliac \ easels 

After all operations on the ureter for stone the duct should 
be examined by passing a bongie downwards into the bladder 
to search for other stones or for stricture If a stricture be 
present it should be incised in the long axis of the duct, and if 
the lumen b“ much contracted it may be necessary to perform 
a plastic operation Dr It Dos Santos has introduced a uretero- 
tome which consists of a concealed knife m a flexible ureteric 
catheter This is of use in cases of stricture of the ureter 
Where the stone lies in the intramural portion of the ureter 
it should be removed by suprapubic cystotomy 

In eases of serious difficulty m reaching a stone impacted 
immediately outside the bladder, I haie used a transvesical method 
of approach described under operations on tbe ureter (p 3G3) 
The bladder is drained for 4 or 5 days by a suprapubic tube 

Resulti — Apart from cmcs of calculous annus extra peritoneal nretero lith 
otorny has an opera tiro mortality of under 2 percent (1 60 p. rcent. — Jeanbrao) 
hen other operations aro combined with nretero lithotomy the mortality rues to 
13 1 1 per cent Transpcn toneal aretcro 1 thotoniv has & mortality of 5 5 percent. 

Late result i — Lnnsry fistula resales from stcno*is of the duet, and is rare 
(3 per cent ) Recurrence is I beherc also rare Patents on whom I hare 
operated have remained well seven J ears, five years and throe years after the 
operation 

In the early stage of dilatation of the kidner the organ may completely recover 
but in tho later stago recovery of the renal tissue is only partial 

CALCIFIED ABDOMINAL GLANDS 
Not only may certain cases of calcification of the mesenteric 
glands give rise to symptoms that are suggestive of a uretene 
calculus, but the shadow cast by a calcified gland on a radiographic 
plate, if it happens to he in the tine of tbe ureter, may easily be 
mistaken for o calculus For this reason special attention must 
"be given to this condition and to the differential diagnosis 'between 
it and ureteric calculus 

Before discussing the signs and symptoms in the unnary track 
to which calcified abdominal glands may gi\e rise, it will be 
necessary to refer briefly to their anatomy The abdominal 
lymphatics may be subdivided into three groups (1) mesenteric 
glands, lying between the layers of the mesentery , (2) jleo-colic, 



Fig. 1. — Calcareous glands at brim of pelvfsj 
catheter in ureter. (Pp. 38, 359.) 

Fig. 2.— Calcareous glands In pelvic and abdominal 
area. iPp. 38, 359.) 

Fig. 3.— Pblebolfths In pelvic area to right of 
catheter. {P. 359.) 


Plate 29 
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lying between the parietal peritoneum in the space bounded by 
the attachment of the mesentery below awl to the left, the 
transverse mesocolon abo\e, and the ascending colon to the left, 
(3) mesocolic, ljwg between the layers of the transverse mesocolon 
From the point of view of urology the most important glands are, 
on the right side, the llco-cobc, and on the left, the mesenteric 
groups 

Pam is the commonest symptom, being a prominent feature m 
25 out of a senes of 28 of in} own cases In distribution it 
resembled that of renal or ureteral colic m 17 cases, of appendicitis 
in 4, and of biliary colic m 1 The explanation of the fact that 
the pain as a rule resembles that of renal colic is I think, to be 
found in the proximity of the calcified glands to the ureter 
Hwmntum was present m microscopic or in naked eye amount 
m 6 cases m uhieh no disease except the presence of calcified 
glands could he detected, and in one instance, severe intermittent 
hsematum for eight y e irs was the onty symptom The explanation 
of the hfcmatuna is the same ns that of the pain naraety , dragging 
on the ureter The most important step m the diagnosis is the 
X ray examination The shadow thrown by a calcified gland is 
most hkety to be mistaken for a stone in the renal pelvis or 
ureter, or for a gall stone Important points m the differential 
diagnosis are the position of the shadows, their size, shape 
density, and grouping, and the effect on their position of respiration 
and change of posture Where is verv large single shadows may 
be thrown by stones m the kidney and gall bladder, larger shadows 
of calcified glands arc made up of groups of smaller shadows (Plates 
25 and 29, facing pp 3-15, 358 ) The density m the case of a calcified 
gland is generalh mid way between that of a airman calculus and 
that of a gall stone Since the density is likely to vary in different 
parts, the shadow of a gland generally has a mottled appearance that 
distinguishes it from the more homogenous shadow of a calculus or 
gall stone When a number of shadows are present on the plate help 
may be obtained from a consideration of their grouping, which does 
not conform to any arrangement based on the anatom} of the 
kidney Of still greater importance is the change m position 
produced in the shadows by respiration The shadow of a stone in 
an adherent kidney or in a gall-duct moves aery little, if at all, with 
respiration, that of a calcified gland, on the other hand, may move so 
freely on respiration or on altering the patient’s position that on 
making a Becond exposure it will be found to have disappeared 
completely out of the field 

In all doubtful cases pyelography should be carried out so 
as to determine whether the shadow lies within the renal area or 
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not. Not only will tins settle the differential diagnosis but it will 
also enable the surgeon to determine the proximity of a gland 
to the ureter and to decide whether it can be regarded as 
responsible for the urinary symptoms 

Treatment. — In 11 out of 42 cases of calcified abdominal 
glands the symptoms were sufficiently severe to justify their 
removal by operation. The result m all of these cases was the 
disappearance of the pam, whether it had been in the form of 
recurring attacks of colic or of dull aching Since the gl mils are 
the end-stage of n disease, and there no longer exists any danger 
of dissemination of the tubercle bacillus, the question of whether 
to operate or not should rest on the seventy of the symptoms. 
It is only justifiable when the pain is severe and is considered 
directlj due to the presence of the glands. 
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CHAPTER XXV 

OPERATIONS ON THE URETER 

Ay operation upon the ureter may he required to complete some 
operation upon the kidney or upon the bladder, or it may be called 
for to remedy some injur) or disease of the duct itself In operat- 
ing upon the ureter the greatest dehcacj and gentleness in mampu 
lation is necessary. The muscular nail of the tube 13 easily 
torn, the blood suppl) readth damaged The penalty of rough 
handJmg is the formation of stricture and fistula of the ureter, 
and the ultimate fate of the kidney is often nephrectomy 

If present, sepsis of the bladder and urethral obstruction 
should be effectual 1 } treated before the operation is embarked 
upon In some cases evstotomy may be necessary for the pur 
pose of drainage, apart from any question of intravesical operation 
upon the ureter 

Renal sepsis usually takes the form of pyonephrosis winch 
should be treated by’ temporary nephrostomy before the plastic 
ureteral operation When the infection is mild this may not be 
required, but m such cases, and even when no infection is present, 
the question of drawing the kidney as a temporary measure to 
spare the line of union m plastic operations on the ureter should 
he considered Extensile stripping of the ureter is to be avoided 
The adhesion to the peritoneum should be preserved as far as 
is compatible with the freedom required for a plastic or other 
operation This is especially important when the duct is to be 
or has been cut across, and the continuity of the anastomosis of 
bloodvessels severed The ureter can be cut across, or it may 
be stripped for u considerable distance, without any untoward 
result ; but if it is both cut across and stripped, sloughing is bhelv 
to follow In manipulating the ureter delicate toothed forceps 
should be used, and care taken not to include ui the grip the 
blood vessels, which are usuallv quite evident 

Incisions into the tube should be made longitudinally If the 
tube is to be cut across it is usually best to cut it obliquely, so 
as to obtain a larger lumen, although Ihi* is not necessary in a 
dilated ureter. 

The finest round bodied needles should be used if the ureter 
361 
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is of normal size A cutting needle causes a considerable amount 
of damage to the will 

Fine soft catgut which is not impregnated with strong anti 
septics such as iodine, or stiffened with chromic acid, should be 
used for suturing Silk, even of the finest size should be avoided 
as a stone will form on the suture (see p 31 i) The wall should 
be sutured without including mucous membrane, if this be possible 
Stitches should not be placed too near together, and should not 
be tied too tightl} lest the line of suture slough Wherever it 
is possible some cohering for the line of suture should be provided 
A fold of peritoneum or a tag of fattj tissue is invaluable as 
soldering material for the wound A drain should be placed a3 
near the line of suture as possible, with a \ lew to av oiding accumula 
tion of urine should leakage take place 

A leak during the first two or three dajs does not mean 
failure of the suture line, and perfect union ma} follow if no 
periureteral accumulation of unne be permitted 


Exposure op the Uretfp 

The ureter roav be exposed b> a transpcntoneal or an extra- 
peritoneal operation 

The four regions in which the ureter is exposed are the lumbar 
or abdominal region, at the brim of the bon} pelvis, xn the pelvis 
and m the wall of the bladder 

1 Extra peritoneal exposure of the lumbar segment of 
the ureter. — This operation is general!} part of an operation 
upon the kidne} The usual oblique kidney incision is made and 
the lower pole ol the kidne} exposed This is pushed up under 
the nbs making the ureter tense, and the retroperitoneal surface 
of the colon is displaced forwards In the areolar tissue behind or 
to the inner side of the colon the ureter is found and is isolated 
hi blunt dissection 

By carrying the lumbar incision forwards just above the anterior 
superior iliac spine the ureter can be traced as far as the brim 
of the pelvis, where it crosses the iliac vessels 

2 Extraperitoneal exposure of the whole length of the 
ureter. — Extraperitoneal exposure of the ureter commences as 
an oblique lumbar incision at the angle between the erector spin® 
muscles and the last rib, and sweeps round the anterior superior 
iliac spine about 1 in above and internallv to it The incision 
then runs parallel and about 2 in above Poupart’s ligament to 
the outer border of the rectus muscle near its insertion In this 
incision the epigastric vessels are bgatured and cut 

The incision has been used for ureterectomv, especially in 
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tuberculous disease of the ureter It is not, however, necessary 
to make so extensive an incision If the upper wound be earned 
almost to the anterior superior iliac spine, a second small incision 
may be made above and parallel to Poupart’s ligament and the 
pelvic portion of the ureter treated through this 

The mutilation of the abdominal wall is much less by this 
method, and a more satisfactory scar is obtained The removal 
of the ureter may be deferred The ureter is cut as low as possible, 
usually about the bnm of the pelvis At a later date ureterectomy 
is performed by a median suburabiheal incision, and extraperitoneal 
dissection 

3 Extraperitoneal exposure of the ureter at the brim 
of the pelvis and in its pelvic segment. — The ureter may 
be exposed either by a lateral curved or bj a median, eubumbiheal 
incision 

Lateral curved incision— An incision about 4 in m length is 
made H m above and parallel to Poupart’s ligament, commencing 
a little internally to the middle of that ligament, and curving up 
wards at its outer extremity to pass 1 m internally to the anterior 
superior iliac spine 

The muscles are parti) cut through and partly split, and the 
tnnsversaks fascia exposed This is incited for the whole length 
of the wound, and the extrapentoneal fat and peritoneum are 
exposed In the male, care should be taken at the inner end of 
the incision to avoid the veins of the spermatic cord The deep 
epigastric vessels usually require ligature After exposure of the 
peritoneum the patient is placed in the Trendelenburg position 
and the peritoneum raised The external iliac vessels are followed 
and the ureter searched for at the level of the bifurcation of the 
common iliac vessels, about 4 in from the surface m an average 
body 

The ureter lies on the peritoneum and 13 raised up with it 
If it be normal it may be difficult to find A faint whitish track 
on the peritoneum or a fair sized bloodvessel pursuing a long 
straight course may be the only guide The spermatic or ovarian 
vessels should not be mistaken for those around the ureter 
The normal ureter cannot be detected on palpating the pen 
toneuro Good retraction and a powerful head light are impor 
tant aids to the search I\hen the ureter is dilated it is found 
as a large greyish tube, sometimes the size of the Bmall intestine, 
with a tough wall, but even when it is of considerable size 
it may not present more than a greyish band on the peritoneum 
until a few strokes of the dissecting forceps make it stand 
ont I have had great difficulty m exposing a ureter in this 
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posttion tn a case whore there had been chronic appendicitis with 
retroperitoneal adhesions A hard tuberculous ureter or a ureter 
containing a stone can be readily detected L\ the touch 

Having been exposed by blunt dissection the ureter tnaj fe 
followed o\ er the bnm of the pelvis and the peine portion explored 
The portion of the duct bclon the pelvic bnra alongside the rectum 
nmj be difficult to reach Beyond this the ureter pisses forwards 
and is more easily accessible until it approaches the bladder when 
it is surrounded b\ numerous vessels and in the female runs 
below the utenne arterj 

After the operation a rubber drain is placed in the iliac fossa 
and great care should be taken to keep it. from touching the iliac 
vessels It must not be allowed to he over the bnm into the 
pelvis for it will certainly press upon the iliac arterj and cause 
sloughing and lueraoirhage from that \ essel Several fatal cases 
of this accident arc on record 

If the ureter has been opened in the pelvic segment the lower 
end of the bed should be raised so that any leakage of unne 
nia\ pa*s into tho iliac fossa and be drained bv the tube I have 
not had any trouble with pehic cellulitis even in septic cases 
Should a doubt exist in the case of a female patient, a small 
incision should be made through tho vaginal wall and a tubo 
placed in it for a few dajs 

Median masion — Through a median suprapubic incision tho 
bladder is exposed and the peritoneum deflected upwards By 
placing the patient in the Trendelenburg position and working 
down behind the bladder the ureter may be exposed at the end 
part of its course from the bnm of the pelvis to its entrance into the 
bladder This median incision has the advantage ov er the oblique 
one that a drainage tube mav be left in position without its coming 
into contact with the iliac \c«sels 

4 Transperitoneal exposure of the ureter at the brim 
of the pelvis and in its pelvic segment. — A median incision 
is made commencing just above the si raphvsis pubis, the perito- 
neum is opened the patient is placed in the Trendelenburg position, 
and the intestines are packed off 

The ureter is seen appearing just internal!} to the ca-cuxn on 
the right and sigmoid on the left side and passes over the "bnm 01 
the pelvis crossing the bifurcation of the iliac vessels It can 
be traced in the pelns until it disappears beneath the broad 
ligament in the female and the seminal vesicles in the male 
Bj incising the peritoneum over it the duct is exposed in any part 
of the pelvic course 

The mtrapentoneal route has the disadvantage that w septic 
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cases there is a grav e danger of infecting the peritoneum It is a 
rapid method of exposure, but there is difficulty m prov iding drainage 

5 Vesical route for calculi in the intramural portion of 
the ureter.— Suprapubic cystotomy is performed and the patient 
placed in the Trendelenburg position The edge of the ureter is 
seized with long forceps, the mucous membrane slit up with long 
curved scissors, and the stone removed The bladder should be 
drained suprapubically , and not closed, as there is a danger of 
ascending pyelonephritis even m a mildh infected bladder 

6 Transvesical route for calculi lying: in the lower 
two inches of the ureter outside the bladder wall.— I have 
performed the following operation where great difficulty was 
experienced m exposing the lower part of the ureter bv the iliac 
extrapcritoneal route 

After suprapubic cvstotoinv the patient is placed in the Tren 
delenburg position and the wound well retracted A rimed 
incision with the concavity towards the trigone is made 1} ui 
outside the uretenc orifice on the affected side \ flap of bladder 
wall is turned down, and by pulling on this the ureter is made 
tense and exposed It is surrounded by a number of blood \esscls 
which may require ligature After removal of the stone the duct 
is stitched, and the curved wound in the bladder closed with 
catgut stitches on a rubber tube which drams the cxtravesical 
space and is brought out of the cystotomy and suprapubic wounds 
The bladder is also drained 

Choice of route — For the lumbar segment of the ureter the 
lumbar extrapenfconeal route is the onh one mailable To expose 
the ureter at the bnm of the pelvis and for the great majority 
of cases m which the pelvic portion of the ureter is to be exposed 
the median cxtrapentoneal route is the best The transpcritoneal 
route may be useful in some cases for the pelvic segment of the 
duct, where dense adhesions bind down the peritoneum, and this 
is especially the case where the ureter has been injured m operation 
on the female pelvis The transvesical may be useful for difficult 
cases of impacted stone lying just outside the bladder 

Ureterectomy 

Partial ureterectomy. — -This may be performed as part of 
the operation of nephxo-ureterectomy The kidney with a part of 
the ureter is removed for tuberculous or other disease ( see p 255) 

The operation may m rare instances be required hr the treat 
ment of stricture or other disease of the meter Here a portion 
of the ureter 13 resected, and the ends of the tube are united by 
one of the methods of anastomosis 
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Total ureterectomy. — -This is part of the operation of uephro 
ureterectomy v hich is described elsewhere (pp 255, 362) It is per- 
formed for tuberculosis of the kidney and ureter, suppuration 
and dilatation of the ureter, and new growths 

The ureterectomy may be carried out at the time of the nephrec 
tomy (primary ureterectomy) or it may be deferred to a later date 
(secondary ureterectomy ) In the latter case tho upper end may 
have been fixed m the lumbar wound, or it may have been re 
turned to the retroperitoneal space 

In primary ureterectomy, after the renal pedicle has been tied, 
the patient is turned on his bach and the lumbar wound con 
tinued forwards so as to form the ilio lumbo iliac incision already 
described I ho ureter, with the hidney attached, is stripped from 
the peritoneum and traced into the pelvis It may he difficult 
to remove the last two inches of the duct, and this is usuallv liga 
tuied and left, no harm resulting The Burgeon may, however, 
persist it the condition of the patient warrants it The patient 
is placed m the Trendelenburg position and the ureter traced up 
to the wall of the bladder and ligatured there In the female 
subject Kelly has employed an incision in the vaginal wall to 
expose and remove the lower end of the ureter Separate lumbar 
and iliac incisions may be made (see p 363) 

Plastic Operations on tue Ureter 

1 Anastomosis of ureter and kidney. — These operations 
are used m hydronephrosis, where the scat of the obstruction 
at the renal pelvic outlet is inaccessible owing to adhesions or 
penncplmtic fat or where the obstruction is irremediable The 
operations consist in lateral anastomosis, and transplantation of 
the ureter mto the lowest part of the sac 

Incision of valves and uretcro py eloplasty are methods of 
dealing with obstruction at the outlet of the renal pelvis These 
operations are described under Hydronephrosis (p 193) 

2 Uretero- ureteral anastomosis — Tins operation is used 
when the ureter has been tom or cut across, or when a portion of 
the tube has sloughed as a result of blows, stabs, or injuries dunng 
childbirth, or when it has been injured during peine operations 
Immediate suturo should be performed If a portion of the 
tube be damaged it should be excised before commencing the 
anastomosis 

The methods of performing uretcro ureteral anastomosis are 
described at p 192 

3 Anastomosis between ureter and bladder.— This opera 
tion 13 performed for fistula of the ureter near its lower end usually 
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caused by injury during a pelvic operation such as hysterectomy 
or ovarian operations in the female, and removal of the rectum 
by the abdommo perineal method in the male It is also neces 
sary in resections of portions of the bladder wall for malignant 
growth when the operation involves the lower end of the ureter 
In cases of fistula following extensive pelvic operations the relations 
of the pelvic organs arc usually completely changed, and there 
may be very extensiv e dev elopment of scar tissue On this account 
the transpentoncal method of approach is preferred in these cases 
to the extrapentoneol route 

The operation is facilitated by passing a catheter up the 
vesical end of the ureter by means of the catheter cysto- 
scope The abdomen is opened, the patient is placed m the 
Trendelenburg position, and the intestines are packed off 
The ureter is defined at the bum of the pelvis and traced 
downwards to the seat of the fistula if possible Should there 
appear to be a prospect of obtaining union of the two ends of 
the severed tube, a ureteral anastomosis should be earned out 
If this be not feasible, the upper end of the ureter should be 
dissected free for as far as is necessary and implanted m the 
bladder 

An incision is made m the bladder, and the tube pushed through 
and stitched from the inside of tho bladder to the mucous mem 
brane A second set of sutures is introduced between the outer 
surface of the bladder and the ureter, and the first inch of the 
ureter buned by folding the bladder wall over it by means of a 
row of Lembert’s sutures 

All traction on the sutures must be avoided, and Ricard stitches 
the bladder to the parietal peritoneum on the side of the anasto- 
mosis, to prevent tension The bladder should be drained supra- 
pubically by a large rubber drain 

There, arc many variations m tie implantation of the ureter 
Ricard turns bach a cuff of ureter after splitting the tube, and 
stitches it A portion of the ureter is made to project into the 
bladder, and the bladder and ureteral wall ate sutured above 
this. Payne splits the ureter to form two flaps A U suture ia 
introduced through each flap and earned through the vesical wall 
from the inside It may be accepted as a general rule that the 
Bimplest method is the best 

Transvesical operations are sometimes used, but are rarely 
successful 

The operations for implantation of the ureter in the bladder 
in resection of the bladder wall will be desenbed m connection 
with malignant growths of the bladder (p 518) 
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4 Implantation of the ureter on the skin (dermato- 
ureterotresis ) — This operation is chiefly employed where the 
urine must be diverted in cy stectomy It mav also be used 
when a ureter is injured ami ureteral anastomosis is impracticable 
in a case w here the second kidney 13 absent or inadequate 

The ureter is exposed in the loin and isolated It is cut across 
and the loner end tied and dropped into the retroperitoneal tissue 
The upper cud is brought up to the surface of the shui care being 
tal en not to kink or twist it Tho cut end is split and the flaps 
arc stitchc l to the skin at the edge of the wound supporting 
stitches being placed at the level of the subcutaneous fascia 
A rubber tube is placed alongside the ureter and pierces the 
abdominal wall Ibis forms a weak spot in the wall and 
obviates the strangulation of the ureter which sometimes takes 
j l ice The results ol this oj eration hav o until recently been 
rather letter than those of implantation of the ureter into the 
intestine but stenosis of the orifice and a. con lmg pv elonephntis 
cause a very high late mortnhtv An. apparatus similar to that 
worn in. nephrostomy is used 

G Implantation of the ureter in the intestine — The 
operatious performed for extroversion of the bladder are described 
cl °c where (p lio) The following operations are suitable for 
cases of ureteral fistula as a preliminary to total crstcctorav or 
for wounds of the ureter Tho ureter mav be implanted into 
the caecum the pelvic colon or the ascending or descending colon 
In the majority of cases the transpcntoneal method is used hut 
in a few cases the operation may be performed extra pcntoneallj 
The nbdomen is opened either in the middle line or over the por 
tion of bowx?l in which it is proposed to implant the ureter The 
ureter is exposed bv cutting throu 0 h the peritoneum over it and 
the peritoneum being protected from the septic unne is cut across 
and the lower end ligature I and cauterized The upper end is 
cut obi quely if it be of normal calibre The extrapentoneal aspect 
of the bowel is exposed and the obliquely cut ureter implanted 
into it 

This mav be done br a double layer of continuous catgut 
sutures the first laver uniting one half of the outer laver of 
the ureter to that of the intestine and the next the whole 
circumference of the mucous lining and then the second half 
of the outer laver in a manner similar to that used in intestinal 
anastomosis A third row of sutures mav be inserted for ad 
ditional security 

In order to prevent the actual contact of ficcil matter with 
the uretenc orifice Fowler has introduced the following method 
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The peritoneum is split and the ureter dissected up and divided 
The upper end is displaced towards the bowel beneath the pen 
toneura and fixed to the surface of its vail by a few stitches A 
rectangular flap of the bowel wall is now raised, and the mucous 
membrane dissected from the muscular coat The flap of mucous 
membrane is doubled on itself and stitched so that a fold with 
a mucous coveting on both sides is formed Between this and 
the rectangular flap of the muscular wall the end of the ureter is 
placed and secured in position The muscular flap is now replaced 
and stitched 

G Implantation of the ureters into the rectum — Since 
Thomas Smith first attempted to implant the ureters into 
the rectum m 1878, much work has been done in diminishing the 
nsh of ascending infection from the bowel Most conspicuous 
among these workers have been Coffev, Stiles, and Gtev Turner, 
and it is to a great extent through their researches that the operation 
of transplantation of the ureters into the rectum has become a 
practical procedure 

In transplanting the ureters into the bowel, three chief dangers 
must be guarded against first, stricture of the ureter at the site 
of implantation, second, ascending infection through reflux from 
the. bowel, and third, trauma of the ureter In fatal cases, death 
is almost always due to dilatation of the ureter and pelves 
a&socnted with infection, pyonephrosis, and uraemia In order to 
minimize these risks, Coffcj has elaborated three different 
techniques In the first of these techniques, the ureter is drawn 
into the intcrlamellar space immediately beneath the intestinal 
mucosa, and its split end dragged through on opening made in 
the mucosa at the caudal end of an uncompleted intestinal 
incision The extremity of the ureter is anchored inside the 
intestine, thereby bringing the open ureter into the intestinal 
lumen at the time of operation 

When the second technique is employed, a tube or catheter is 
fastened within the ureter by ligatures which both seal the ureter 
against intestinal infection and anchor it to the catheter The 
catheter is passed through an opening made in the mucosa at the 
caudal end of an uncompleted intestinal incision and is used to 
draw the ureter through the mterlamellar space, and finally through 
a small opening in the mucosa into the intestinal lumen The 
anastomosis is completed and the open ureter exposed to mtra- 
mtestinal pressure only after the mtra intestinal end of the 
ureter sloughs and permits the catheter to come away eight to 
sixteen days after operation. 

In the third technique the ureter is brought into the inter 
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lamellar space outside the intestinal mucosa by an anchor stitch 
winch fastens the end of the ureter in the angle of the caudal end 
of an uncompleted intestinal rncmon. The anastomosis is gradually 
made bj a tightly tied suture which transfixes both the ureter 
and the intestinal mucosa, and is onl) completed some three to 
four days after operation by the erosion caused by the stitch 
Since the anastomosis is not completed at the time of the 
operation when employing the first and third techniques, on!) 
one ureter can be transplanted at a time For this reason the 
second technique which allows of simultaneous transplantation 
of both ureters, hns man) advantages over the other two 4.t 
the same time the fact that this technique necessitates the bring 
mg of the catheters outside through the rectum has the drawback 
that it requires moro skill and consumes more tune than do the 
other methods It is not applicable to small sized ureters, and 
requires special equipment and, because of the tendenev of the 
ureters to become blocked more skilful after care 

The technique of Stiles and Grey Turner is simpler About 
I£ in of ureter arc buried in the bowel wall much after the fashion 
of tV itrcl s gastrostomv The ureters are anastomosed one at a 
time, nn interval of 2 to 3 weeks or more, depending on the rapidity 
of recover) from the first interference, being allowed between the 
two operations 

Results — Coffev in writing of the mortality of tins operation states 
that vl cn performed by a skilled abdominal surgeon on otherwise healthy 
patients th< operative mortality of bilateral transplantation of the ureters 
should not exceed 5 per cent This estimate how ever would appear to be 
on the optimistic side In a ecnes of CO cases operated on at tho Mayo 
Clinic, there was a mortalitv of 13 3 per cent and in Grey Turner s 17 cases 
4 deaths could be attributed directly to the operation ( , ' > 3 5 per cent ) It 
is however, impossible to base deductions on the different mortabties of 
different operators since their results will to a great extent depend on the 
type of case on which the operation is performed for example C Nitch has 
shown that the mortality rate m cases of transplantation for ma! smant 
bladder is very high probably owing to the fact that the ureters are dilated 
and in an unhealthy condition e must accept tho fact that in spite of 
improvements in technique transplantation of the ureters still carries with 
it a serious risk chiefly m the form of ascending infections of the kidney 
The introduction of intravenous pyelography has allowed of a more exact 
investigation of the kidneys of those who have been subjected to tho opera 
tion than w ould otherwise have been possible and by the uso of this method 
it can be show nthatevery case of transplantation is followed by some degree 
of dilatation of the ureter and pelves 

Uretero-appendicostomy. — In a case of very extensive 
papilloma of the bladder which recurred after four operations, I 
made an anastomosis between the right ureter and the appendix 
An incision similar to that for appendicectomy was made and 
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extended for 4 in The patient was placed in the Trendelenburg 
position, and the appendix found lying close to the dilated ureter 
at the point at which it crossed the iliac vessels The peritoneum 
over the ureter was incised and the duct freed for 2 in and then 
cut across between two ligatures A longitudinal incision was 
made m the upper segment The appendix w as cut across obliquely 
and two catgut stitches were passed through its wall and up 
mside the ureter, drawing about an inch of appendix into its lumen 
through the longitudinal opening The sutures w ere passed through 
the wall of the ureter from within outwards and tied The longi- 
tudinal incision was carefully closed around the appendix, and 
sutures united the serous surface to the surface of the ureter A 
flap of fat from the meso-appendix was stitched o\er the hne of 
Butuxe, and the wound m the peritoneum closed 

For three days the untie passed bj the colon, hut sloughing 
occurred, and the patient died of ascending pyelonephritis 
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PART III.— THE BLADDER 


CHAPTER XXVI 

SURGICAL ANATOMY AND PHYSIOLOGY 

Surgical anatomy. — The adult bladder is a peine organ when 
it is empty or moderately full , when distended, it is partly 
abdominal 

The physiological capacity of the bladder is from 8 to 10 oz , 
but it mi) be so distended as to contain scicral pints, or cien 
quarts 

There arc an anterior, a posterior or postcro-supcnor, and 
two lateral walls, a base, and an apex 

The apex is the highest conical portion of the bladder, and 
to this is attached the urachus 

The extent of the base is indefinite It is frequently looked 
upon as the portion of the lower segment of the bladder which is 
uncovered b) peritoneum In cystoscop} the term is used to 
indicate the tngone and an undefined area of bladder wall around 
this The lateral walls arc concaie, and a reccssus lateralis on 
each side is sometimes described 

The internal meatus of the urethra is on a Ic\el with and 
about 2 cm behind the middle ol the gynipbjsis pubis This is 
the most fixed part of the bladder 

The peritoneum covers the postero-supenor wall, and descends 
to co\er half the seminal aosicles within 1 cm of the prostate 
On each side it coders the greater part of the lateral ‘nail 
When the bladder is empty the peritoneum passes directly from 
the abdominal wall on to the bladder, when the viscns is full 
the postero superior wall is pushed up to form the apex, and the 
peritoneum djp3 down on the front of the bladder for a short 
distance 

The area of bladder nail uncoi ered b) peritoneum above the 
level of the symphysis pubis is about 1 or 1} in. with moderate 
distension of the bladder (10 to 12 oz ) , frequently it is less, and 
with the bladder fnlly distended the peritoneal fold maj be found 
as low as the upper border of the symphysis pubis The pertto 
372 
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neum is loosely attached to the bladder by areolar tissue, and is 
readily stripped from its anterior surface At the apex around 
the attachment of the urachus and at the upper part of the pos 
tenor wall it sometimes adheres firmly , but below this and on 
the lateral walls it is readd) detached In front of the bladder, 
behind the svmphjsis pubis is a space filled with areolar tissue, 
the space of Retzius 

Relations of the bladder — The moderate]) distended blad 
der lies behind the symphysis pubis and pubic bones and abo\ e 
these it comes in contact for a very short space with the posterior 
surface of the anterior abdominal wall 

The posterior wall in the male is covered with peritoneum 
and in relation to this are cods of small intestine The lateral 
wall is in relation to peritoneum as low as the obliterated hypo 
gastric arteries, and below this it comes into relation with the 
obturator interims muscle co\ered b) the parietal la)er of pelvic 
fascia, and then with the levator am muscle covered b) the a isceral 
lojer of pelvic fascia 

The base m the male is m relation to the prostate, which extends 
rather more than half way from the urethra to the base of the 
trigone, and passes out lateral!) beyond the ureteric orifices 

Behind this the ampulla of the vas deferens is in relation to 
the bladder wall on each side and then to the peritoneum of the 
pouch of Douglas 

The base of the female bladder is m relation to the anterior 
vaginal avail, which extends backwards for more than an inch 
behind the base of the tngone The tngone is firm!) adherent 
to the vaginal wall, but above this the \agma and bladder are 
loosely attached The bladder wall then cornea into relation to 
the anterior surface of the uterus almost to the apex At the 
apex the peritoneum covers it for a short distance before being 
reflected on to the uterus 

“ In the new bom child the orifice of the urethra is about tbc 
level of the upper border of the pubic symphysis In front of 
this orifice the bladder extends forwards and slightly upwards in 
cloa*' contact with the pubis until it reaches the anterior abdominal 
wall against which it lies until within about 1 cm of the umbilicus ” 
(Symington) The anterior surface is entirely uneoa ered by peri 
toneum, which posteriorly reaches as low as the level of the orifice 
of the urethra At birth the organ is described as being essentially 
an abdominal organ According to Symington, however, if a line 
be drawn from the promontory of the sacrum to the upper edge 
of the symphvsts, f idly one-half of the bladder wall be found below 
this line or, strictly speaking within the canty of the true pelvis 
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The organ is pear shaped , it has no base and no lateral recesses 
As the child grows older the bladder dilates and sinks into the 
pelvis, so that at the age of 10 it is a pelvic organ with the same 
relations as in the adult 

The bladder wall consists of three coats — mucous, muscular, 
and serous 

In the contracted male bladder the posterior wall is thicker 
than the anterior There are an outer and an inner longitudinal 
muscular Inver and a middle interlacing lajcr In the lateral 
walls the longitudinal muscle is Ies3 developed or absent 

The tngone is a separate structure from the rest of the muscular 
wall of the bladder From the internal longitudinal layer of one 
ureter muscular bundles pass to join those from the other ureter, 
and these form a muscular ndge called the mteruretenc ndge or 
bar of Mercier Other strands of longitudinal muscle pass from 
the ureters towards the urethra, and flow over the posterior edge 
of this orifice to join the internal longitudinal muscular layer of 
the urethra These form the sides of the tngone In the centre 
of the tnnngular space the muscle bundles interlace irregularly 

The sphincter of the bladder is fonued as follows Beneath 
the surface lav cr of the tngone is a thick laj cr of non stnped 
muscle lying on the upper surface of the prostate This is eon 
tinuous with the circular layer of bladder muscle, but distinguished 
from it by being thicker and by the bundles being more closely 
set As this layer approaches the urethra it becomes thicker and 
forms a thick wedge behind the opening of the internal meatus 
Thence it is continued ns a thin la) er of circular muscle surrounding 
the urethra Along the front wall of the prostatic urethra is a 
thick band of circular muscle similar m its compact arrangement 
to that lying upon the base of the gland, and extending as a gradually 
thinning la) er to the apex of the prostate The sphincter of the 
bladder is a fan shaped muscle the posterior part of w Inch is formed 
by the deep circular la) er of the tngone muscle, while the anterior 
part is spread out along the anterior surface of the prostatic urethra 
The raucous membrane consists of transitional epithelium, the 
superficial cells of which are characteristic, having several nuclei, 
and protoplasm which stains less deeply on the surface than on the 
deeper lav er The surface is smooth and rounded , the deep aspect 
shows prickles There are no papillae 

In the normal submucous tissue there are round cells either 
diflusel) distributed or grouped in nodules, and it is unsettled 
whether or not these represent lymphoid tissue 

Lendorf describes glandular stmetures around the urcthrel 
orifice and at the base These are solid or hollow epithelial down 
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growths and glands consisting o£ from one to five laconic which 
open into a single excretory duct In the body of the bladder 
only the epithelial ingrowths are found and the apex is free 
from glandular structures The mucous membrane is smooth and 
delicate, and freely movable upon the under!} mg muscular layer 
over the whole bladder surface Over the tngone it 13 coarser 
and firmer and is adherent to the underiving structures 

At each angle of the tngone set on the ureteric ndge is the 
opening of a ureter which appears as a fine pink slit 

In the mucous membrane at the apex there is frequently a 
trace of the urachus m the form of a dimple 

The urethral orifice is a half moon shaped slit concave bach 
wards The shape is due to the prominence of the uvula vesicle 
on the posterior hp which passes down into the postmontanal 
ndge and to the verumontanum 

Arteries — The arterial supply is derived from branches of 
the internal iliac arteries The superior vesical and middle vesical 
are derived from the unobhterated portion of the hypogastric 
artery the inferior anses from the antenor division of the interna! 
iliac frequently in common with the middle hemorrhoidal The 
superior supplies the apex and upper part of the bod} of the 
bladder the middle supplies the rest of the both and base of 
the bladder and the inferior supplies the trigone 

The branches perforate the muscular wall and form a sub 
mucous plexus from which proceed fine branches that penetrate 
the mucosa 

On the surface of the mucous membrane fine tings can be seen 
with the cystoscope They penetrate the mucosa at irregular 
intervals and break up into fine branches There is no regular 
arrangement of these vessels and thev vary ver} considerably in 
numbers in healthv individuals When the vessels ate engorged 
from some pathological cause the fine branches can be seen to 
anastomose with each other and with branches of neighbouring 
vessels In many bladders deep blue branching vessels three or 
four times the breadth of the surface vessels are seen coursing 
deeply m the mucous membrane The fine surface vessels cross 
these One of these large vessels aaj be seen rising to the sur 
face and splitting into two or more fine surface vessels One or 
two vessels emerge from the ureteric onficc and pass outwards 
and backwards breaking up into fine branches In an area 
the size of a threepenny piece around the ureteric orifice the 
circulation 13 intimately connected with that of the ureter In 
health there is no indication of this bnt in many diseases of the 
ureter this area shows a halo of congestion The vascular supply 
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of the tngonc ns seen with the cystoscope is distinct from that 
of the rest of the bladder The vessels which arc much larger, 
run for the most part in a fan shape from the urethra backwards 
over the tngonc nrca overlapping it a little at each side and at 
the base I lie fine twigs on the surface anastomose, and at the 
angles of branching there nrc frequently small dilatations 

Veins — -The vesical \eins do not correspond to the arteries 
Xumcrous veins pass downwards on the surface of the front of the 
bladder (anterior vesical veins) and join the InTge veins which pass 
backwards on each side at the base of the prostate The posterior 
vesical veins collect the blood from the apex aud peritoneal hut 
face of the bladder b) a vertical trunk, ami by a horizontal trank 
which collects the blood from the lateral wall and communicates 
with the anterior plexus These veins form several large trunks 
which communicate with the haemorrhoids! plexus and open by 
a single trunk into the internal iliac vein The veins of the trigone 
pasa into those of the prostatic urethra 

Lymphatics — lymphatics have been described itt the 
mucous membrane In the submucous tissue there is a net- 
work of lymphatic vessels from which numerous branches pass 
into the muscular coat vertical!} to the surface, with free lateral 
anastomoses From this network spring largo trunks On the 
posterior surface two parallel trunks course from tlio apex to the 
base and dram the lateral walls The basal lymphatics commum 
cate with those of the prostate and seminal vesicles in the male, 
and the anterior vaginal wall in the female On the anterior face 
of the bladder there are one or two collecting trunks situated on 
each side of the middle line A few small hmphatic glands are 
found ou the outer surface of the bladder 

The lymphatics from the anterior surface pais to glands along 
the external iliac those of the upper part of the bladder pass to 
the external iliac and to the b) pognstnc glands while those of the 
lower part of the posterior wall pais alongside the rectum to the 
sacral ganglia lying at the bifurcation of the aorta 

Nerves — The innervation of the bladder is derived from the 
delvic (inferior hypogastric) plexus placed on cither side of and 
a little behind the viscus below the reflection of the peritoneum 
forwards from the rectum The pelvic plexus contains the hypo 
gastnc ganglion and is fed by two groups of nerves the presacral 
(or hypogastnc) nerves and the pelvic nerves (or nervi erigentes) 
The presacral nerves derive their fibres from the aortic sym 
pathetic plexus w hich streams down from the cceliac and superior 
mesenteric ganglia They receive also fibres on each side from 
the 2nd, 3rd and ith lumbar ganglia Some of the fibres pa93 
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through the inferior mesenteric ganglion, and many pass it on the 
right side. The nerve crosses the bifurcation of the aorta in a 
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form varying from a single to several strands passes over the left 
common iliac vem and then becomes plexiform m front of the 
sicnun (Fig 96) Irom liere two streams of fibres pass round 
the side of the rtetum to the pelvic plexus on each side Tbcv 
have been show n to carrj both sensory and sympathetic fibres 
The pelvic nerves are branches of the 2nd, 3rd, and 1th sacral 
nenes and pass forward on either side of the rectum to the hypo 
gastric plexus 

From the pelvic plexus branches pass to the various pelvic 
viscera, and in particular to the base of the bladder, to the seminal 
vesicles and to the prostate, as well as to the lower part of the 
ureter 

The pa rnsym pathetic nerve supply of the bladder passes to it 
m the pelvic nerves, and this has been shown to function as the 
motor innervation of the detrusor muscle and to be the inhibitory 
nerve suppl} of the internal spluncti r 

The sympathetic nerves to the bladder pass along the presicral 
nerve and arc inhibitor} to the detrusor muscle and motor to the 
internal sphincter Thcj also contract the trigonal muscle, the 
ureteric orifices the seminal vesicles, and the muscle of the prostate, 
as well as supplying vasomotor nerves to the vessels of the bladder 
The nerve to the external sphincter is given by the internal 
pudic nerve and is derived from the 3rd and ith saend nerv c t root9 
The sensory innervation of the lower urinary tract is complex 
Afferent fibres pass m the prcsacral nerves to the 11th, 12th and 
1st segments These can} the sensation of painful distension and 
of painful muscular spasm Others travel in the pelvic nerves 
and carry impulses showing the degree of distension of the bladder 
under normal conditions Sensations of heat and touch maj pass 
also along the pelvic nerves though evidence of this is incomplete 
and the internal pudic nerve carries sensory impulses from the 
prostatic urethra and receives fibres from the bladder just within 
the internal sphincter The segmental lev cb in the coni m relation 
to the blulder innervation arc VWicvel to extend as high as the 
9th segment and ns low as the 1th lumbar segment 

Physiology — In the health} individual the urine collects m 
the bladder and is passed four or five times during the da}, and 
not at all at night About 8 or 10 oz are passed at each act of 
micturition 

7uckerkandl and Frank! Hochwart have shown that in normal 
individuals there is slight desire to micturate when 100 500 gnn 
of fluid are introduced into the bladder and the pressure vanes 
from 10 to 30 cm of water When 400 700 grm are introduced 
there is a powerful impulse, and the pressure rises to from 13 to 
53 cm of water 



vnij PHI SIOLOGY OF BLADDER 379 

When the bladder is slowl) filled the intravesical pressure very 
gradually rises apart from any contraction of the bladder, giving 
a pressure of from 3 to 4 cm In the living subject the gradual 
rise is followed b) a rapid increase synchronous with a contraction 
of the bladder The nnne is retained in the bladder partly bv 
mechanical conditions and partly by the tome contraction of the 
vesical sphincter In the cadaver fluid does not escape from the 
bladder when m the recumbent or the erect posture and a con 
siderable quantity can be injected into the bladder through the 
ureter without any escape from the urethra Some amount of 
force is required to separate the elastic vails of the urethra at 
the vesical orifice 

The compressor urethra forms a second sphincter partly volun 
tarj and parti) involuntary After suprapubic prostatectomy the 
vesical sphincter does not resume its function m oO per cent of 
cases and the compressor acts as the sphincter 

Micturition is performed b) relaxation of the sphincter and 
contraction of the detrusor muscle Two theories are advanced 
to explain the initiation of the act 

1 It is said to nnse m gradual!) increasing waves of contrac 
tion caused b) distension This can be demonstrated b) artificially 
distending the bladder with fluid \\ hen the distension reaches a 
certain point contraction of the detrusor takes place 

If during the expulsion of the fluid through the urethra fluid 
is run in as rapidly through a suprapubic wound the contraction 
is not prolonged but the detrusor relaxes after a regular period of 
contraction and this is followed b) an interval of relaxation and 
then another contraction 

2. When the bladder is distended to a certain degree contrac 
tions of the wall occur which force a few drops into the sensitive 
prostatic urethra from which the reflex is initiated The reflex 
can be produced artificially by injecting a few drops of silver 
nitrate solution into the prostatic urethra which produces intense 
desire to micturate The injection of cocaine into the prostatic 
urethra may cause retention ot unne when the bladder is fully 
distended On the other hand I have shown that the prostatic 
urethra is removed m the operation of suprapubic prostatectomy 
and the act of micturition is unimpaired 

The act of micturition consists in the accumulation of unne 
with slow rise of lutravcsical pressure to 15 cm of water (Starling) 
followed by rhythmical contractions of the bladder increasing m 
force Afferent impulses pass to the spinal centre and efferent 
impulses cause contraction of the bladder with rise of intra 
vesical pressure to 20 or 30 cm of water when the sphincter 



380 


THE BLADDER 


[CHAP XXVI 


resistance and adhesion of tlie urethral walls are o\ ercorae and the 
urine is discharged The act of micturition can be voluntarily 
initiated bj relaxing the penncal muscles, and perhaps also the 
sphincter of the bladder, and contracting the abdominal muscles 
The passage of the untie can be voluntarily interrupted bj 
contraction of the voluntary pcnncal muscles, and perhaps also 
of the sphincter vesicro 

There is a centre for micturition m the lumbar spinal cord, 
which in the adult is subject to control from the cerebrum 
Reflex micturition can be earned on when the cord is cut across 
above this centre 

Complete destruction of the lumbar centre is followed at first 
by retention of urine and overflow, liter the bladder acts rcflexly 
and is continent The reflex centres here are apparently the 
inferior mesenteric and hvpognstnc plexuses of th° sympathetic 
binalh, some power of causing contraction is po e scssed bj the 
scattered nerve ganglia m the bladder wall itself. \\ hen the 
organ is completely isolated from the nervous system, stimulation 
will produce contraction of its wall 
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CHAPTER XXMl 

EXAMINATION OF THE BLADDER 

I Inspection — When the bladder becomes greatly distended 
it forms n prominent rounded swelling between the pubes and 
the umbilicus When the patient is standing there is only a 
general prominence when he is lying on his bach the rounded 
swelling appears (Fig 97 ) 

2 Palpation — W ith the patient 1} mg on his bach the shoulders 
raised and the hnees drawn up the surgeon places his hand flat 
upon the suprapubic region The distended bladder is felt as a 



Fig 97 — Distended bladder 


firm rounded swelling ns ng out of the pelt is The apex can be 
distinctly felt Sometimes a large di\ erticulum can be recognized 
on palpation especially when it is surrounded by inflammatory 
thickening The distended bladder is dull on percussion pressure 
upon it usualh gives a heavy aching sensation in the perineum 
or at the end of the penis 

3 Rectal examination — Examination of the rectal surface 
of the bladder is made with the patient w the hnee-elbon position 
331 
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on a couch, or in the lithotomy position The portion of the male 
bladder which can thus be examined is about 1 j in , commencing 
]U3t behind the interurctenc bar In front of this the seminal 
vesicles and prostate intervene between the finger and the blad 
der base With the fingers of the other hand above the pubes, 
a bimanual examination is made 

llie distended bladder fills up the space above the prostate 
and bulges downwards so as almost to bnrj the gland Tins maj 
be simulated b} a collection of pus in the peritoneal pouch of 
Douglas Thickened ndges of hypcrtroplued bladder muscle can 
sometimes be felt The thickening of an advanced infiltrating 
growth at the base of the bladder can be felt m this situation 
Calculi are ver) seldom detected b> tins method of examination, 
but a verj large calculus ma} be felt on bimanual examination 
The l}mphntics of the bladder base pass out along with those 
of the prostate at the upper and outer angle of the prostate A 
sling containing blood vessels and lymphatics can be felt on each 
side in this position In this he the first lymph glands of the 
chain which passes to the internal iliac vessels Enlargement of 
these glands can be detected on rectal palpation 

4 Vaginal examination. — The short urethra can be felt in 
the anterior vaginal wall extending backwards from the outlet of 
the vagina for 1J in, when it expands into the trigone 

The trigone cau sometimes be detected on palpation of the 
anterior vaginal wall and the ureters ma) be felt passing out- 
wards from each lateral horn Behind the trigone the bladder 
base can be palpated in the anterior fornix 

5 Examination by catheters and sounds. — The passage of 
a catheter is required to withdraw the unne in atony of the bladder 
or obstruction of the urethra It maj be necessary in order to 
ascertain the presence and quantity of residual unne after the 
patient has passed all he can voluntanh, or it may be used to 
obtain a specimen of unne from the bladder for examination so 
as to avoid contamination bv the urethra or the external genital 
organs Occasionally it ma} be necessar} to dram the bladder 
continuously by tying the catheter in position m the urethra 
Sometimes on passing a catheter a calculus ma} be felt in the 
bladder, or the filling up of one part of the bladder with a growth, 
or fragments of a growth mav be caught in the eye of the catheter 
on withdrawing the instrument 

Catheters — Three varieties of catheter are m use— the metal 
catheter, the flexible catheter, and the rubber catheter 

Metal catheters have a curve corresponding to that of the 
urethra, a blunt conical end, and two small metal loops at the 
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proximal end to assist in fixing the instrument in the urethra 
should it be desired to dram the bladder continuous!) A pros 
tatic ’ catheter has a large curve and a much longer beak I 
have introduced i large metal catheter speciall) suited for washing 
the bladder and removing clots The instrument his the full 
curve of a prostatic catheter, i single large opening on the concave 
aspect of the distal end and a plunger to fill this and to clear 



r«g 9 a — Thomson alker’s large metal catheter with plunger for 
use in cases of enlarged prostate associated with bleeding 


the lumen of clot There iro two large transverse flanges at the 
distal end which facilitate manipulation (Fig 98 ) 

Flexible catheters have a basts of finel) woven silk which is 
coated withoat and within with a flexible preparation Tbe> mav 
be straight and taper to a point which has a bulb or oh\c tip or 
they may b“ of the same calibre throughout and hue a blunt 
rounded end or the end ma) be bent upwards (coude catheter) 
or there maj be a double bend (bicoudc catheter) (Fig 99 ) The 
tip of the catheter beyond the e)c should be solid The proximal 
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I ig P9 — Silk wove catheters 
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end of these catheters should be trumpet shaped so as to admit 
the nozzle of a syringe or a glass nozzle There should be no 
ornamental bone attachment A long full) curved stout stilet 
with a substantial flat grip at its proximal end has been in use 
for many years at St Peters Hospital The stilet threaded 
into a flexible coude catheter transforms this into a rigid mstru 
ment similar in shape to i prostatic catheter and the stilet is easily 
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withdrawn after introduction It is especially useful m cases of 
enlarged prostate and distorted prostatic urethra where it is desired 
to fix a catheter in the urethra This method Ins completely super 
seded the use of n metal prostatic catheter 

Gum. daslic catheters are less flexible than those just described 
and can be bent into the required shape for use 

Rubber catheters are soft and sen supple The tip of the 
catheter bevond the eye should be solid and the proximal end 
should be trumpet shaped 

Cleansing and sterilization of catheters — Metal catheters 
arc boiled before use \fter use the\ should be svnnged through 
with antiseptic fluid or attached to an apjiaratus which is fixed 
to the water tap The grease is removed from the surface and 
the instruments arc boiler! dried and hid a^ule 

Well made flexible catheters can be boiled in water Additions 



I »g 100 — Zuckcrhandl s catheter sterilizer 


to tlic water ha\c been suggested such ns sodium chloride (10 per 
cent ) and ammonium sulphate (10 12 per cent ) with the view 
of preserving the surface of the catheter Thev should be boiled 
from two to five minutes and then careful!} placed in cold stenle 
water or 1 in SO carbolic or 1 in 4 000 biniodide of mcrcuiy, or 
after removal from the sterilizer thev ma\ be placed upon a drv 
stenle towel and allowed to cool They must not b'* grasped with 
forceps m removing them from the sterilizer 

A convenient form of stenlrer is that introduced by ZucLet 
handl (Fig 100) This compact apparatus is portable and durable 
Another stenlizer for flexible catheters has been introduced br 
Herring In this the catheter is boiled in bqrnd paraffin in a 
straight tube which is then detached and the ends closed so that 
the tube acts as a earner 

After use flexible catheters should be washed inside and out 
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to remove grease blood clot etc then boiled for two minutes 
and carefully dried and put away dry 

It is better to leav e catheters exposed on a tray until they are 
thoroughly diy than to store them at once 

Glass tubes for storing and carrying catheters should be open 
at both ends to facilitate cleaning and drying Flexible catheters 
should be wiped with a little oil or dusted with lycopodium 
powder before being put nnj 

Tormabn vapour is employed for the sterilization of flexible 
catheters and is espccial!> useful when a large number of instru 
ments must be sterilized At St Peters Hospital a large oblong 
copper box is used- This contains perforated trays which hold 
several hundred catheters On the floor of the box is a cup shaped 
depression m which fluid formalin is placed The box is closed 
and a lamp burns under the cup 
until the formalin has evaporated 
The box is Lept closed for two 
houm and then air filtered 
through cotton uool is pumped 
through to remove the irritating 
fumes Boxes on a smaller scale 
can be obtained for formalin 
sterilization which can be heated 
electrically by connecting them up 
with the mam Tor single cithe 
ters a glass stoppered tube within 
which is a box perforated on the 
inside and containing a granular 
preparation of formalin may be 
used The efficiency of these 
tubes as sterilizers is very doubtful and moisture tends to collect 
on the catheter and destroys its surface 

Rubier catheters can be boiled and should he stored dry after 
carefully removing any oil or grease For the convenience of 
patients who are compelled to pass a catheter upon themselves 
small round stenlizahle metal boxes with a receptacle for oil or 
vaseline are constructed (Fig 101 ) 

Lubricants should be sterile and non irritating Liquid paraffin 
sterilized olive oil and vaseline are the best 

Impregnation with powerful antiseptics should he avoided 
Many elegant preparations are manufactured In using metal 
bougies especially those of large size vaseline is the best lubricant 
Method o! passing catheters —The passage of a catheter 
must be regarded as an operation of the first magnitude The 
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r I g 102. — Passing mttal instrument 
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danger to the patient of infection introduced by the catheter is as 
great as that incurred by the infection of the peritoneum in 
an abdominal operation The disastrous effects may not have 
their full fruition at once, but the ultimate result is none the 
less certain It is true that a healthy bladder is able to deal 
with bacteria introduced m large numbers by a dirty catheter, no 
harm ensuing, or only a transient cystitis , it is also true that some 
patients with enlarged prostate use no antiseptic precautions and go 
for many years unscathed — most rural practitioners are able to relate 
such a case from experience or hearsay These facts give a sense of 
false security, and are the cause of many surgical disasters In the 
bladder obstructed by an enlarged prostate, or the seat of tuber 
cnlosis or other disease, bacteria find a ready soil, and the 
prognosis in these cases becomes immeasurably graver if sepsi3 is 
introduced 

It is impossible to ascertain the remote mortality of septic 
catheterization, but the rate is very high 

Passage of a meted instrument — The patient is recumbent in 
bed or on a couch, with the abdomen and thighs well exposed and 
sterilired towels placed across the knees and thorax The surgeon 
stands on his left side The perns is washed "nth antiseptic solu- 
tion and the meatus carefully cleansed An instrument is selected 
and well lubricated The penis is grasped behind the glans with 
the forefinger and thumb of the left hand and the tip of the in 
strument inserted into the meatus The shaft of the instrument 
lies transversely across the patient’s left Scarpa’s triangle The 
handle of the instrument is now carried gently towards the 
patient’s abdomen and onwards to the middle hne so that 
the point drops downwards and backwards {Fig 102) During 
this manoeuvre the left forefinger and thumb draw the penis 
on to the instrument like a glo\e The handle is lightly held 
between the right forefinger and thumb and gently raised, and 
the slightest hitch receives instant attention (Fig 103 ) As 
the point passes down the bulbous urethra the left hand leaves 
the perns and the fingers are used to support the perineum The 
point passes into the membranous urethra as the handle Becomes 
vertical (Fig 104) and swings downwards, and the left forefinger 
and thumb replace the right while the handle is gently depressed 
between the thighs and pushed onwards (Fig 105 ) The point 
of the instrument should move free}} from side to side if it is 
in the bladder Instead of swinging the handle of the catheter 
to the middle line, it is sometimes easier to carry it m the 
opposite direction so that it crosses the middle Une below the 
scrotum and then to carry it across the right Scarpa’s triangle 
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to the middle lino of the abdomen, gradually raising it so that 
the point drops downwards along the urethra 

Passage of a flexible catheter — In passing flexible catheters it 
rmi3t be remembered that the surgeon has little power of changing 
the direction of the point of the instrument, and the passage of a 
straight instrument into the membranous urethra depends upon 
its pliability The perns is grasped behind the glans by the 
thumb and forefinger of the left hand, and kept on the stretch 
to render the urethra straight and obliterate the folds in its walls 
The instrument is introduced vertically, and lightly held by the 
corresponding digits of the right hand and pushed carefully 
onwards until it reaches the bladder, which is recognized by the 
escape of urrne 

Sounding the bladder. — Six ounces of sterile fluid arc intro- 
duced into the bladder through a catheter The instrument 
is passed m "vertically until the beak reaches the membranous 
urethra, when the handle is slowly lowered m the middle line until 
it drops between the thighs, and is then pushed onwards. It 
may assist the passage of the instrument to raise the patient’s 
pelvis on a sand pillow The sound should be passed as far as 
possible in the middle line, and tho handle, hold lightly between tbo 
right thumb and forefinger, turned on one aide and again upwards, 
and this is repeated, gradually drawing the instrument out until it 
reaches the internal urethral orifice, on which it hitches. It 13 
now passed in again in the middle line, uud the other side of the 
bladder searched m the same waj Finally, the beak is turned 
downwards and the post trigonal or post prostatic area searched 
In manipulating the instrument the grating or click of a stone in 
the urethra or projecting from the prostate may be felt 

0 Exploration. — Exploration of the female bladder with the 
finger after dilatation of the urethra is now entirely abandoned 
It is sometimes necessary, when the bladder has become filled 
with blood clot and cystoscopy has been found impossible, to 
explore the bladder by a cutting operation In growths of the 
bladder information is also gamed respecting the base of the 
growth which may not be obtainable by cystoscopy fn such 
cases the bladder should be opened suprapubically and the 
patient placed m the Trendelenburg position By means of full 
exposure, by bladder retractors and the use of a head lamp, the 
interior of tho bladder can be thoroughly searched 

7 Radiography.— For the radiographic examination of the 
bladder, as of the kidneys and ureters it is necessary to employ 
a fixed position which can be repeated with mathematical exact 
ness at a future examination Estimation of the position of the 
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pelvic organs depends entirely upon tlie relation to the pelvis, 
a bony ring tilted at an angle Unless some means of obtaining 
uniformity be employed, the variation in different individuals, 
and in the same individual in different examinations, will bo 
very great (see p 37) In the radiographic film the bnra of the 
bonj pelvis should be shown, and the shadow of the coccyx 
ghoul 1 lie immediately above the lino of the pelvic bones 
otherwise the contents or the pelvis arc obscured bj the pubic 
arch 

A normal bladder and prostate sometimes throw a shadow in 
A good plate The prostatic shadow lies behind the pubic sym 
ph)sis and the pubic bones It does not project below the 
symphysis but may rise veiy slightly above it The lateral extent 
of the prostatic shadow varies, but it seldom extends laterally 
beyond the middle of the pubic bones The Bhape of the shadow 
thrown by the bladder vanes according to its distension The 
lower border of the shadow nearl) corresponds to the upper margin 
of the pubic portion of the pelvic girdle In moderate distension 
the bladder has an oval shape with the Jong axis placed trans 
vcrsely (Plate 30, Pig 1 ) In full distension the shadow is more 
rounded and extends farther bach, towards the promontory of the 
sacrum Tho lateral limits of the bladder in moderate distension 
do not pass be>ond a vertical line drawn through the middle of 
tho obturator foramen and the posterior limit rather more than 
half wa) to the promontory If the bladder is distended with air 
a clear area appears on the plate 

Radiographic examination of the bladder 13 chiefly useful in 
stone A stone shadow m the bladder area maj bo thrown by a 
stone m the bladder, a stone in a diverticulum, or a stone in the 
lower ureter It is seldom possible by a radiographic examination 
alone to distinguish between these conditions In Plate 30, Fig 3, 
the round shadow in the middle Ime was thrown b) a calculus 
which, the cystoscope showed, lay in the lower end of a solitary 
ureter opening in the middle of the distorted trigone At a latex 
date a radiogram showed the shadow in the middle line, 
and after water had been passed another radiogram showed 
that the shadow had moved, considerably to the left, demon 
Stratmg Vne ca’icnVos was iitc m YAuditi 3A, 

Pigs 2, 3 ) 

In another cose the shadow appeared m the bladder area, 
but the calculus lay m a largo diverticulum that opened into 
the bladder by an aperture which would admit a lead 
pencil. In a third case a large shadow lay on the left side 
of the bladder area, and on cystoscopy there was a stone on the 




Fig 1 — Shadow thrown by partly distended healthy bladder 
(P 390 ) 

Fig 2 — Shadow of greatly distended bladder (uppermost 
arrow) and of diverticulum (middle arrow) catheter 
lying in urethra (lowest arrow) (P 390 ) 

Fig 3 — Shadow of ureteral calculus in middle line of bladder 
P 390) 


Plate 30 
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left and a papillomatous growth on the right side of the bladder 
(Plate 31, Fjg 1 ) 

A stone shadow constantly found m one position not in the 
middle line, on several examinations with varying distension of 
the bladder, is more hheh to be thrown by a stone in the ureter 
or in a diverticulum than in the bladder or the stone mai be 
pushed to one side by a growth Even when the shidow hes in 
the middle line it is not certain that the stone lies within the 
bladder, as the cases quoted above show A stone shadow which 
changes position when the patient is recumbent or m the lateral 
position is free in the bladder 

8 Cystography — Cystography is not intended to supplant 
cystoscop) but to be used either to corroborate cystoscopic findings 
or else as an alternative method of examination when the general 
condition of the patient or technical difficulties preclude the 
passage of m instrument The opaque medium employed in 
making cystognms has not yet been standardized Man) urologists 
use solutions of the halogens, but this is often followed by con 
Biddable pain, due to tho irritation of the bladder mucosa 
This mh can be av ouled b) the use of a 5 per cent emulsion 
of silver iodide, or of a 5 per cent solution of bpiodol in sterile 
olive oil Osterberg and G J Thompson have recently recoin 
mended bismuth} 1 tartrate as an inexpensive, non irritating 
medium 

The technique is verj simple A catheter is passed and the 
bladder emptied and then distended with tho opaque medium 
After taking a skiagram with the bladder full, it is emptied tho 
catheter withdrawn and a second plate exposed This will show 
the medium left in the bladder in a diverticulum or post prostatic 
pouch 

By means of cystography valuable information may be 
obtained in cases of diverticulum, deformity from extra vesical 
pressure, vesical obstruction reflux and regurgitation, bladder 
growths, and prostatic enlargement In cases of diverticulum 
skiagrams should be taken with the patient in the lateral position 
as well as in the supine, since a diverticulum at the base of 
the bladder may be masked by the shadow of the mass of 
tho bladder when only an antero posterior exposure has been 
made 

It should be noted that cystograms of the normal bladder 
arc not constant m Bhape and size, for the bladder may appear 
circular or oblong pyramidal or pear shaped and may vary from 
a few inches in diameter to a sphere which completely fills the 
pelvic basin 
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Tho outline of a bladder containing a neoplasm is cltnnctenzttl 
by an irregular filling defect at the site of the tumour, and that of 
a bladder obstructed by an enlarged prostate by a regular filling 
defect at the base In the latter lesion, owing to the fact that 
the external sphincter is elevated by tbc upward growth of the 
prostate, considerable deformity of the base ma) be noted in the 
way of ele\ ation and flattening Irregularity m the outline of 
the bladder may also be seen as a consequenco of trabcculation or 
sacculation 

Regurgitation of the opaque fluid into the ureters may be seen 
m cases of longstanding obstruction In normal persons the 
mechanism of the uretero-iesical juncture is so perfect that the 
contents of tlio bladder, however much it nvty be distended rarely 
flow bach into the ureter With pathological changes, both local 
nnd general, this mechanism may be so altered that a sufficient 
amount of the opaque fluid may reach the ureters to allow of 
outlining c\en the Tenal pelvis This phenomenon may some 
times result from chronic pyogenic and tuberculous infections. 



I ig 106 — Irrigating c>stoscope, diagnostic model 


as well ns from longstanding obstruction The bladder may be 
filled with opaque fluid in carrying out urcthropath) , nnd a 
complete picture of the urethra and bladder obtained 

9 Cystoscopy — So many different types of cystoscopc are 
now m use that no attempt will lie made to describe them The 
original pattern, invented by ISitz consisted of a telescope and a 
lighting apparatus combined J»o provision w as made for washing 
out the bladder and of course there were no facilities for irrigation 
during the progress of cvstoscopy Instruments which allow of 
this arc now available so that it is possible not only to w ash out the 
bladder pnor to introduction of the telescope but when bleeding 
is occurring, to maintain a clear field during the examination by 
means of a current of fluid Fig 106 is an example of such a type 
of instrument, but the exact pattern that is used will depend on 
the indi\ idnal preferences of the urologist 

For cystoscopy m children a small calibre (15 TV ) cystoscopc 
may be employed In order to sa\e space the irrigating channels 
are w this case dispensed with The current for the cystoscope is 
supplied by a small accumulator or dry cell with a resistance 
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attached The majority of c} stoscope lamps require about 41 
\olts 

The cathetemmg cystoscope provides also for the cathetemmg 
of the ureters In the simplest form a tunnel is placed on the 
upper surface of the simple cystoscope This opens just short of 
the -window, and at the end is provided with a small movable gutter 
which can be raised by turning a screw at the proximal end of the 
cystoscope and sen es to project the point of the uretenc catheter 
away from the line of the cystoscope, facilitating its introduction 
into the ureter Either one channel or two are provided, for single 
or double catheterization of the ureters 

More recent models combine the catheterizmg and irrigating 
cystoscope, and a very useful instrument « thus obtained (Fig 106 ) 

Method of •performing cystoscopy — The cystoscope is cleansed 
with ether soap and carbolic lotion, or, if a modem pattern is 
used, it is boiled The patient either lies on a couch with a sand 
pillow beneath the hips or sits m a special chair with the knees 
and hips flexed and the thighs widelj apart The urethra is 
anreathetized by instilling 15 minims of a 4 per cent solution of 
novocain into the prostatic urethra b} means of a Guyon’s syringe, 
or by a combination of alypm with suprarenin— tablets of alypm 
0 02 grm ($ gr ), suprarenin boric 2 minims of solution in 1,000 
As another good alternative a 1 in 1,000 solution of percame (Ciba) 
mi) be used 

The cystoscope, lubricated with glyccnn, is then introduced 
and the bladder washed out and distended with 10 or 12 oz of 
warm bone solution or sterile water The ‘ telescope * is now 
inserted, the bght switched on, and the window turned to the base 
of the bladder 

There maj be difficulty m obtaining a clear medium owing 
to hemorrhage from the bladder or the prostate Careful washing 
with stenle water or very weak nitrate of silver solution (l in 
10,000) will usually overcome this In persistent bleeding adrenaline 
may be used I inject § dracbm of quarter strength 1 in 1,000 
solution of adrenaline and leave it m for a half to one minute, and 
then wash it out Should the bleeding still continue, an irrigating 
cystoscope should be used so that a clear field may be obtained by 
means of a continuous inflow of fluid If the urine be purulent, 
prolonged washing maj be necessary before the distending medium 
is clear Spasm of the bladder may prevent a full distension, 
this maj be due to using cold solution or injecting it too rapidly, 
or to cystitis If it be dae to cystitis, local ausesthesia may be 
obtained by washing the bladder with a 5-per cent solution of anti 
pyrin A general, low spinal or caudal anesthetic may be necessary 
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Cystoacopto appearance ol the normal bladder. — When 
the c) stoscope is introduced the beak is turned downwards and 
the tngone conies into view This 13 examined, and the inter 
ureteric bar at the base of the tngone recognized and followed 
out on cither side and the ureteric orifices are noted Then the 
posterior wall and the lateral walls, and finally the antenor wall 
and the apex are examined 

A portion of the posterior wall near the apex is difficult to see, 
and the ocular end of the instrument must be fully depressed so 
as to tilt the wtndow upwards and bnng it into view The 
antenor wall uses almost vertically from the urethral onfice, 
and the window of the cystoscope looks along it 

The mucous membrane is smooth and sandv yellow, and it 
reflects the light bo that the whole viscus is easily illuminated 
Fine vascular twigs appear here and there, and branch freely 
Their number \an03 great!) in different healthy individuals 
Larger vessels of a blue colour are usuall) seen here and there 
shining through from the deeper layers of the mucosa The 
mucous membrane of the tngone is coarser and darker m hue 
The vessels are larger, and pass in a fan shaped arrangement from 
the urethral onfice, overlapping the sides and the base of the 
tngone 

The uretcnc onficcs are Been as fine pink slits on the ndge 
at the base of the tngone and are found by following this ndge 
(the bar of Mercier) outwards on cither side One or two small 
blood vessels emerge from the uretcnc onfice and pass outwards 
and backwards At the apex of the bladder there is usually a 
BmalJ bubble of air which has been introduced dunng the washing 
of the bladder 

The urethral onfice is seen b) withdrawing the window until 
it is partly m the prostatic urethra It has a slightly concave, 
even contour all round 
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CHAPTER XXVIII 

CATHETERIZATION OF URETERS 

Ureteral Catheters — Many different models of catheterizmg 
cystoscope are in use Implements in the optical apparatus 
have made it possible to obtain a large well illuminated field 
with a small telescope This has enabled instrument-makers 
to supply combination sets containing an examining and a 
cathetenzmg sheath together with a telescope which is common 
to both (Fig 107) Diminution in the size of the telescope has 



Fig 107 — Irrigating catbeterizing cystoscope shoving obturator for 
introduction 


also made possible a reduction in the dimensions of the cathcterizmg 
sheath bo that the modem cathetenzmg cystoscope is a very 
different instrument from the clumsy cathcterizmg cystoscopes 
of the former decade 

Ureteral catheters are SO m m length and of different calibres, 
\arying from 6-8 Cham&re The tip of the catheter is made 


Fig 108 —Two types of ureteral catheter, the whistle ended and 
olisary catheter 

m several different patterns rounded olivary ended or terminating 
en bee dejlule (Fig 109) The lateral eyes of the catheter should 
be so placed as to avoid weakening the end They should be on 
opposite sides of the catheter and of sufficient size to dimmish the 
likelihood of both eyes being blocked simultaneously by contact 
335 
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with the mucous membrane In order that the cystoscopist may 
he able to estimate the length o£ catheter that has entered the 
ureter, thej arc marked off by alternating light and dark segments 
of coloration each band 1 cm in depth 

The catheters arc stenhzcd by cleaning them with bmioihdc of 
mercury solution (1 in 1,000) and thoroughly syringing them with 



Tig 109— Author’s syringe for washing out ureteral 
catheters 

the same solution before and after use with a special fine nozzle 
syringe which fits the catheter (Tig 109) After use the catheter 



Pig 110 — Formalin sterilizer for ureteral catheters 


is robbed with a trace of Btenle oil, and a little oil is injected through 
it to prevent cracking Another convenient method of sterilization 
is by formalin vapour In Pig 110 is shown a metal box m which 
a cathetenzmg cystoscope and ureteral catheters are stored ready 
for use and sterilized in formalin The interiors of the catheters 





xxvm] CATHETERIZATION OF URETERS 397 


ate rendered sterile by attaching them to taps emerging from the 
chamber containing the tablets of formaldehyde and blowing 
vapour through them Tor use in cleaning ureteral catheters I 
introduced ('‘Renal Function in Urinary Surgery * 1908) a connec 
tion by means of which a catheter could be fitted to a syringe of 
any size The lumen of the connection tapers from each end 


Fig 111 —Thomson Walker’s rubber connecting 
piece for ureteral catheters 


and will accommodate the smallest catheter and the largest syringe 
nozzle These connections were first made of glass and metal, 
but arc now made of rubber (Fig 111) After use the ureteral 
catheter is thoroughly syringed through with biwodide of mercury 
solution (1 m 2 000) and the end is placed m the bowl of the 
solution, being held m position by a rubber covered cbp The 
catheter falls over this edge of the bowl and siphons the solution 
into another bowl below After washing the catheter is carefully 




Fig 112 — Catheter approach Fig 113 — Catheter lying in 
mg ureteric orifice ureter 

dried, emptied of fluid and stored m a tin case with ventilating 
holes 

A general anaesthetic is unnecessary except in the case of a con 
traded tender bladder such as may be met with in tuberculous 
disease Local anesthesia and the preparation of the bladder are 
the same as for cystoscopy The amount of distension of the 
bladder for catheterization of the ureters is the same ft is some 
times necessary in an irritable contracted bladder to cathetenze 
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the ureters with a small quantity of fluid m the bladder I have 
occasionally had to be content with between 2 and 3 o z of fluid 
The cystoscope should be loaded with a catheter before it is 
introduced, hut the point of the catheter must not project from 
the tunnel Oil the bladder being reached, the beak, is turned 
downwards, the light switched on, and the interuretenc bar comes 
into view This is followed outwards on one or the other side 
by rotating the instrument, when the slit like opening of the 
ureter comes into new The ocular end of the instrument is 
now carried towards the opposite thigh, and the window and 
catheter opening travels towards the ureteric orifice {Fig 112) 
The catheter is projected so that the point lies about the 
middle of the field of vision The catheter is then manoeuvred 
as close to the orifice as possible, and finally the elevating gutter 
is raised by a touch of the screw, the point of the catheter sinking 
between the lips of the opening and being slowlj and gently 
pushed on (Fig 113 ) When the catheter has passed a few inches 
up the ureter the elevator is lowered, and the catheter glides 
more easily The catheter should be passed into the renal pelvis, 
which is reached when the double red band indicating 12 in lies 
at the ureteric onficc If it is intended to cathetenze both ureters 
and a double barrelled cystoscope is being used, the second 
catheter is now introduced , or if a single barrelled cystoscope is 
being used, this is withdrawn — leaving the first catheter in posi 
tion— reloaded and introduced, and the second ureter catheter 
ized Bach catheter is fixed with a piece of adhesive plaster to 
the thigh of the side to which it belongs, and it drains into a 
sterilized bottle labelled “right” or “left” 

The ureter may also he sounded by passing a catheter to ascer 
tarn if any obstruction exists, or a solid opaque bougie may bo 
pissed up the ureter in order to differentiate by means of the 
X rays between stone m the ureter and extra ureteral shadows 
Kelly has suggested the passage of a bougie tipped with wax 
which will reccnc scratches apparent to the naked eye from the 
rough surface of a calculus In order to prevent the wax from 
being scratched by contact with the cystoscope, it should be inserted 
first into the bladder and then threaded on to the catheter channel 
of the instrument by the retrograde method, before this is passed. 
The wax tipped bougie is, however, more conveniently' employed 
m conjunction with Kelly 's direct method of cystoscopy 

Difficulties, such as temporary cessation of function of the 
kidney due to the catheterization, blocking of the catheter with 
blood clot, thick pus, or even graiel, inaccessibility of the ureter, 
smallness of the urctenc orifice, or enlarged or tuberculous pros- 
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tatc, may be met with, but are less formidable as greater cxpe 
nence us gamed With proper precautions there is no danger of 
infecting the ureter and ladney 

Examination of the urine of each kidney. — In cases 
of slight pyuna or hematuria where the bladder is healthy and 
there ia no indication as to which side is affected it is often 
impossible to detect a slight cloudiness of the efflux with the 
cystoscope Examination of the urine drawn by catheter from 
each kidney will localize the disease m these cases In disease 
of one kidney, when nephrectomy is proposed the presence of 
a second kidney and its health and functional power are ascer 
tamed by the same method 

In examining the urines of the two kidneys one may be 
normal and act as a standard of comparison for the other, or there 
may be signs of disease in each 

The quantity of unne is occasionally reduced by the presence 
of the catheter m the ureter This is usually temporary, and 
can be a\ oided by giving a diuretic before the examination 
The quantity may be reduced or the unne be absent on one 
side from blocking of the ureter or advanced disease of the 
kidney There may be polyuna on the diseased side in conditions 
of cystitis snch as early renal tuberculosis 

The urine should be examined for blood, pus, epithelial elements, 
crystals and organisms The presence of blood in a specimen 
obtained by ureteric catheterization must not be regarded is 
necessarily a sign of disease It may easily be the result of the 
slight trauma incidental to catheterization 

The renal function is tested by the methods already described 
Those suitable for the examination of one kidney are the quanti 
tative estimation of urea, the urea concentration test, and the 
indigo carmine and phenol sulphone phthalein tests 

The details of these tests of the renal function have been already 
described (p. 22) 
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VESICAL SYMPTOMS OF DISEASE 

II tmatupia and pyuria have already been discussed (#ee pp G9 Gj) 

JpFQcrrvr Mictlntiov 

Increased frequenej of micturition maj be a symptom in 
almost am disease of the bladder and is ol served also m many 
cxtraveaical diseases 

The normal frequencj of micturition vanes m different indi 
viduils and in the samo individ ml under varjmg conditions 

The female bladder bv habit 13 emptied lcs3 frequently than 
the male. The average number of micturitions dunn c the day 
is three or four in the female an I four to six in the male During 
the night there is no call to micturate parti} from training and 
partly from the smaller quantity of unne secreted Some 1 ealthv 
individuals however nsc once during the night to pass water 
This may be the continuation of a 1 abit acquired in earl} life or 
it may he the functional sequence of some pathological condition 
of the bladder the organic disease having long passed off The 
senile bladder is less sensitive and micturition is usually performed 
lcS3 frcquentl) than in earlier life In old men increased diurnal 
frequency and the necessity for nocturnal micturition are signs 
of disease In the tropics urine is passed less frequently than in 
cold climates owing to the smaller quantity secreted On return 
mg from the tropics to the temperate zone frequent micturition 
is usually observed It maj be distressing and occasional!} 
persists for some }ears An Indian civil servant has told me 
that for over two years after returning to England from India 
he and his wife were unable to accept an invitation to dinner 
on account of frequent micturition For convenience of de- 
scription frequenc} of micturition will be considered under four 
headings 

1 Frequency of polyuria — In diabetes melhtus diabetes 
insipidus chronic Brights disease chronic interstitial nephntis 
from obstructive disease nervous polyuria and in the transient 
forms of polyuria such as those due to diuretics (tea etc ) there 
is increased frequency of micturition The increased frequency 
400 
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as nocturnal as well as diurnal In nephritis from obstructive cba 
ease the nocturnal {requeue} is especially marked The quantity 
of the urine and the presence of abnormalities such as sugar or 
albumin render the diagnosis obvious 

2 Frequency with normal urine and bladder — The mental 
state may affect the frequency of micturition Fear and excite 
ment may apart from the production of polyuria cause frequency 
Prolonged intense concentration may reduce frequency Rhen 
disease of the bladder is present mental influences still affect the 
frequency of micturition A patient with frequent micturition 
due to disease may have prolonged intervals when his attention 
is fully occupied and shorter intervals when there is nothing to 
distract lus attention from the calls to micturate 

Reflex frequency may be caused by disease of the kidneys 
It is difficult to dissociate this from irritation of the bladder by 
descending ureteritis or by irritating urine In early tube r 
culosis of the Iadnej as well as m some cases of movable Iadncj 
and calculus there is ground for behoving that an increased fre 
quency of micturition may be reflex for the cystoscopic appear- 
ance of the bladder and ureteric orifices 13 normal In other and 
advanced diseases of the ki Iney and ureter such as pyelonephritis 
stone and tuberculosis of the kidney and ureter inflammation of 
the bladder base is present and is the cause of the frequency In 
such cases the diagnosis as to the presence or absence of bladder 
disease is made by means of the cystoscope 

Reflex frequency of micturition may have its source in rectal 
irritation caused by worms a condition which is often the cause 
of enuresis in children In cases of rectal anal or vulvar imta 
tion increased frequency of micturition is often due not to reflex 
influences but to a mild form of cystitis with or without bacilluna 
or there may be some disease such as diabetes 

Pressure on a normal bladder from without causes frequent 
mictunt on by reducing its capacity Frequencj is sometimes 
a marked and distressing symptom in the later months of preg 
nancy and is often associated with an abnormal position of 
the foetus (retroversion) I have been consulted in regard to 
persistent frequency m a young lady which I found was due to 
the pressure of a large ovarian cyst 

3 Frequency due to Irritating urine — Apart from other 
causes the urine mav cause trntahility m a healthy bladder 

Blood poured out suddenly and in quantity may cause frequent 
micturition usually however no change is caused by haima 
tuna in the frequency of micturition \V here clots are formed 
they may act as foreign bodies and give rise to frequenc} It is 
2a 
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more muni to find that, beyond a temporar) difficult) during the 
pipage of the clot along the urethra, the patient is unaware of 
any irritition 

W hen the urine is lughlv acid, when it contains abundance of 
oxalate of bmc cr>stals } or is milk} with phosphates, extreme 
irritability of the bladder is present In an} of these states of 
the unne but especially in phosphituna, the irritability of the 
bladder is intermittent It is more pronounced at certain times 
of the da} , in phosphatuna it is often worse after dinner Bacil 
luna maj be the cause of persistent frequency without other 
8} mptorns 

4 Frequency from disease of bladder, prostate, or urethra 
— The frequency in mild c}stitis is diurnal, but m severe cystitis 
it is also nocturnal and the patient passes water at regularly 
spaced intervals of half to one or two hours day and night, accord 
mg to the intensity of the inflammation and its distribution m 
the bladder The frequency is unaffected by movement, but the 
inten ah ma} be longer when the attention of the patient is held 
by other matters In new growth frequent micturition if present 
is due to cystitis and has the characters already described 

The frcquenc} due to stone in the bladder is characteristic It 
is present during the dav and disappears at night or on resting 
Movements and exercise or travelling b} train or motorcar, 
increase tbe frcquenc} If there be severe cy stitis the frequenc} 
is present at night as well as during tbe da) 

In enlarged prostate there is an increase in the diurnal frequency, 
and the patient rises once or several times during the night The 
first four or five hours of the night arc usually undisturbed, and 
then the patient wakes at three or four o clock and passes water, 
and this is repeated several times at short intervals Movement 
and exercise have no effect upon prostatic frequency 

The frequency which results from urethritis of the prostatic 
urethra usually accompanies a urethral discharge It is diurnal, 
and occasional^ nocturnal, in character 

Frequent micturition due to nervous disease will be considered 
later 

Treat menL — The treatment of frequent micturition depends 
upon the cause and the reader is referred to the various diseases’ 
which produce increased frequency of micturition for the lines 
along which treatment should be conducted When the frequency 
is unconnected with an) pathological condition of the unne or 
bladder, the prognosis for complete recovery is good only m mild 
cases Washing the bladder with weak nitrate of silver solution 
(1 m 10,000) or with a 5-per cent solution of antipyrm, or gradual 
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dilatation by tbe injection of progressively increasing quantities 
of fluid, mav be tried or instillations of silver nitrite solution 
(1 or 2 per cent ) into the deeper part of the urethra, or of cocaine 
(l per cent) or other local anesthetic maj be given at intervals 
of a week Gomenol may be instilled m small quantities (1 or 
2 drachms of 6 or 10 per cent ) once or twice a week 

X rays, high frequency currents and radiant heat have been 
employed, but are rarely successful Treatment by suggestion 
may be tried in severe cases 

The following drugs which should be given with caution when 
urethral or prostatic obstruction is present are valuable m reducing 
frequency, viz camphor (2 gr in pill) or camphor monobromide 
(2-4 gr in suppository) cannabis indica (tincture in doses of 
6-10 minims, or extract in doses of } gr m pill) belladonna 
(tincture 6-10 maxims, extract £ gr m suppository) collmsoma 
canadensis (tincture $-1 drachm, liquid extract 1-2 drachms or 
as suppositoiy 20 gr) sandalwood oil (10 minims m capsule) oil 
of copaiba (5-15 minims in capsule) hjdrastis canadensis (tine 
ture 30-GQ minims) kava 1 ava (liquid extract 30-60 minims) 
argopyrum (decoction 4-1 oz , or liquid extract 1 2 dnehras), 
hyoscyamus (tincture, 10-16 minims) lupuliu (pill containing 
2 5 gr , or suppository 5 gr ), lycopodium (tincture 15-60 minims) 
When the urme is highly acid diuretics and alkalis should 
be administered such as Contrex6ville, Vittel or Eviau waters, 
acetate or citrate of potash (16-20 gr ) liquor potass® (5-10 minims), 
and sodium bicarbonate (5-30 gr ) 

If phosphatuna is present, sodium acid phosphate (20 gr), 
mineral acids or ammonium chloride should be prescribed ( see 
P 54) or pure glycerin m water (1 drachm once or twice repeated) 

Incontinence of Urine 

Incontinence consists in the involuntary escape of urme from 
the bladder, and is due to very widely differing causes 

The uxme is retained in the bladder by the combined action 
of the involuntar} sphincter at the outlet of the bladder and the 
voluntary compressor urethrae or external sphincter 

In infancy the bladder acts m an automatic reflex manner 
After a certain quantity of unne has accumulated it is expelled 
Towards the end of the first year mental control by inhibition is 
becoming established and at tbe end of tbe second year tbe child 
ha3 learned to intimate the desire to micturate and to exert an 
inhibiting influence for a certain time during the waking hours 
Inhibition of micturition during sleep becomes gradually estab 
Iished, and under normal conditions and surroundings is complete. 
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except for an occasional accident, at the end of the second year 
Daring adult life the -voluntary power of inhibiting micturition 
during waking hours and the unconscious inhibition exercised 
during sleep arc much more powerful and less easily disturbed 

Incontinence of urine may be (1) false (2) true. 

(1) False Incontinence — Here the bladder is full of urine, 
and the escape is the overflow from the ov er distended organ 
This is observed in cases of chronic retention due to prostatic or 
urethral obstruction 

(2) In true Incontinence the unne which escapes is the 
entire content of the bladder Two types can be distinguished 

(а) A passi rc type in which the unne dnbhlcs away without 
distending the bladder and without contraction of the bladder 
assisting the expulsion Here the sphincter 13 paralysed and to 
this type belong casc3 of paralysis of the bladder involving the 
sphincter, or paralysis of the sphincter by mechanical means 

(б) An active type, in which the unne is expelled by contraction 
of the bladder Here there is sphincter action but it is either 
too weak to resist the normal contractions of the bladder or the 
contractions are so strong as to overcome a normal sphincter 

1 Incontinence due to mechanical causes. — flus occurs 
more frequently in women than in men A slight occasional 
escape of unne on coughing sneezing, or lifting weights or on 
exertion of any kind such as playing golf is sometimes observed 
in women In slight cases it may be difficult to assign a cause 
but it is probably traumatic, for it frequently follows parturition 
In older women more serious incontinence occurs m combination 
with cystocclc 

When the now obsolete method of examination of the female 
bladder by dilatation of the urethra and introduction of the finger 
was in vogue incontinence of unne from overstretching of the 
sphincter was commonly observed Injury sustained during child 
birth may cause incontinence 

In men penneal prostatectomy may produce incontinence of 
unne I have also known it follow penneal drainage of the pros 
tatic cavity after suprapubic prostatectomy, being caused by 
cutting through the compressor urethra muscle, which acts as the 
vestcal sphincter ill these cases 

In a few cases (5 per cent ) of malignant disease of the proatatc 
there is incontinence of unne without distension of the bladder 
In these cases there is extensive infiltration of the bladder base, 
and the prostatic urethra is open and ngid 

Treatment — In slight cases m women medicine may suffice 
Strychnine (liquor, 5 minims) and ergot (bqmd extract, 10-20 
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minims) ate the beat drugs The introduction of a pessary may 
control the escape by pressure upon the urethra In some severe 
casc3 operation is necessary When cystocele is present an ellip 
tical portion with the long axis vertical should be removed from 
the anterior vaginal wall and the edges united 

Duret has freed the urethra and excised the raucous mem- 
brane around its onfice and transplanted the urethra forwards 
to the neighbourhood of the clitoris 

Gerauny dissects the female urethra with as much surrounding 
tissue as possible, twists it on its own axis for a complete turn, 
and fixes it in this position The urethra is thrown into spiral 
folds in its whole length This surgeon has also injected paraffin 
around the urethra and bladder onfice in incontinence of urine in 
the female, but the method has not been widely adopted 

Where incontinence in the male follows prostatectomy, recovery 
or impro\ ement may take place by the perineal muscles assuming 
control In perineal prostatectomy Young has operated with 
success (p 779) If not, the patient will have to wear a urinal 

2 Incontinence due to nervous disease.— (See p 570) 

3 Incontinence due to bladder spasm — The somewhat 
rare form of uncontrollable bladder spasm met with in disease of 
the spinal cord has already been mentioned 

In acute inflammation of the bladder, uncontrollable spasm 
may give rise to active incontinence This is usually nocturnal, 
as the patient, worn out by frequent micturition sleeps heavily 
and the unne is passed involuntarily Tuberculosis of the bladder 
in its advanced stage is the roost frequent cause, but other forms 
of cystitis winch persist in a subacute condition may also cause 
incontinence of this type 

Diurnal incontinence from uncontrollable Bpasm is also met 
with in the acute stages of cystitis and in acute inflammation of 
the prostate and prostatic urethra 

Treatment — -Means of soothing the bladder should be adopted 
In acute cases hot fomentations should be applied suprapubically 
and on the perineum, and morphia and belladonna snppositones 
given The rectum may be washed out with hot water, followed 
by a small enema of hot water containing antipynn (30 gr) to 
be retained The unne should be diluted and rendered less im 
tilting by large draughts of Contrcxeville or Vittel water, and by 
the administration of sandalwood oil (10 minims in capsule) Hot 
sitz baths (106°-10S° F ) are sometimes useful 

In chronic cases diuretics and sandalwood oil should be ad 
ministered and belladonna and hyoscyatnus with small doses of 
opium given m mixture Gomenol (5 per cent ) may be used as an 
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instillation (JO to 60 minims) in the bladder and gn en by mouth 
m capsules The treatment of the cystitis is earned out simulta 
neons!) with these measures In tuberculous cy stitis the bladder 
should not bo washed 

4 Incontinence of childhood (nocturnal enuresis, essen* 
tial enuresis) — Up to the end of the first jear the bladder acts 
automatically About that time, as mentioned above, mental con 
trol of the act of micturition begins and by the age of 18 months 
or at most 2 ) cars it is fairly established At first the control is 
feeble and the inhibition can onl) be eternised for a \ery short 
tunc and during sleep the automatic action continues Gradual!) 
the control grows stronger and becomes a habit so that it is 
exorcised, during the hours of steep although thete may still he 
occasional lapses up to the age of 3 years After that constant 
or frequent bed \\ t ttmg must be regarded as abnormal The 
period during which the incontinence of childhood occurs extends 
from the age of 3 to puhert) In GO per cent of Still a cases the 
onset was observed between the ages of 5 and 8 )ears when the 
second dentition commences 

Enuresis is usuall) nocturnal sometimes it is diurnal as well 
rarch it is diurnal only 

There may hav e been a ponod of a year or more of complete 
control before the enuresis de\ clops or the nocturnal control 
may never have become established 

In 142 casc3 examined b) Still 07 had been incontinent since 
birth and m 76 the incontinence began some time after infancy 
Boja and girls arc about equall) affected 
Etiology — l The cases first to be considered are those in 
which a source of irritation is found such as threadworms anal 
fissure vulvitis phimosis and balanitis These cases are looked 
upon as due to reflex irritation The relation of phimosis to 
enuresis is doubtful The great majont) of eases that have come 
under iu) notice hav e alrend) been circumcised in the hope of 
curing the enuresis hut without an) effect upon it 

In some eases there are enlarged tonsils and adenoids and the 
enuresis is ascribed to partial asphyxia during sleep The impor 
tance of this as a causal factor is disputed but most authorities 
are agreed that where enlarged tonsils and adenoids are present 
their removal or if small the use of breathing exercises should 
form an adjunct to the treatment of the enuresis 

ii The next group of cases arc those in whiclf there is some 
abnormality in the unne or disease of the bladder In )oung 
children the unne may be highl) acid and contain large quantities 
of unc acid Phosphatuna also occurs at this age Bacilluna due 



XXIX] INCONTINENCE OF CHILDHOOD 407 

to the bacillus coU is a common disease of childhood, and explains 
a small number of cases Cy stifcis, stone m the bladder, and tuber* 
cutous cystitis may be found 

in Finally, there are cases m which no source of irritation and 
no alteration in the urine or disease of the bladder can be found 
These form a class that has been named essential enuresis There 
is frequently on heredity of nervous disease which may take the 
form o! epilepsy, neurasthenia, alcoholism, insanity, or other 
disease The child may be nervous quiet, sensitive, and furtive 
This is largely, however, due to a feeling of shame, and sometimes 
to the well meaning but cruel and utterly futile attempts of parents 
or guardians to bring about a cure by chastisement Stuttenng 
and habit spasms are frequently obsen ed, and betray a lack of 
co ordination m the nerve centres In some children there is a 
slight escape of nrtne on coughing or exertion, together with 
nocturnal enuresis 

The enuresis is always worse after excitement It may occur 
when the child at school and cease during holidays 

In a small number of cases the enuresis occurs during a minor 
epileptic seizure, and the possibility of the patient suffering 
from -pelit tnal must always be remembered Thursfield points 
out that m these cases the interval between the bed wettings is 
much greater, and may be one or two months and then several 
wettings occur m succession 

In certain cases viciousness and want of training are responsible 
for enuresis Dr Swift informed me that 10 per cent of boys 
at the Foundling Hospital were affected with enuresis Girls 
suffered less frequently 

Prognosis. — In cases where an abnormality is found which 
is amenable to treatment, the prognosis for immediate recovery 
is good 

In the great majority of cases of essential enuresis continence 
becomes complete with or before the advent of puberty Most 
cases get well after two or three months’ treatment but some 
times treatment for a year or even longer is required In some 
cases enuresis persists into adult life The publicity brought 
about by conscription, during the War exposed these adult cases 
and showed that they occurred in much larger numbers than had 
generally been realised 

Treatment — -In cases where some reflex influence, such as 
threadworms, 13 a factor, this should be treated The prognosis 
should, how e\ er, be guarded for the removal of a source of irrita- 
tion may not be attended by the disappearance of the enuresis 
Circumcision is often disappointing in this respect This operation, 
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and also that for the removal of enlarged tonsils and adenoids 
should nevertheless, always be done ns a preliminary to other 
treatment 

Hyperacid urine with uric acid or oxalate crystnls should be 
treated with alkalis (potass citrate, 5 or 10 gr for a child of 3 or 
6 years), and the intake of carbohydrates should be cut down 
Sugar, starch, green vegetables potatoes and fruits should bo 
restricted This is more important than interdicting nitrogenous 
foods 

Fhosphatum is treated with acids and sodium acid phos- 
phate, and attention to the diet and bowels Bacilluna cystitis, 
and stone should receive appropriate treatment 

In cases where all such causes of irritation arc absent, treat- 
ment along the following lines should be adopted All sources of 
mental excitement should be excluded Late hours theatres 
parties entertainments of all kinds should be interdicted The 
effect of removing the child from school and reducing, or for a 
time intermitting book work should be tned 

If, as sometimes happens the enuresis ceases when the child 
13 withdrawn from school, a three or six months holiday should 
be prescribed Country life m the open air is to bo preferred 
to town life 

The principal meal should be taken m the middle of the day, 
and no fluids should be allowed after five o’clock Tea and coffee, 
ginger beer and ginger ale should be interdicted Meat may bo 
taken, but in moderate quantities All highly seasoned foods 
with sugars and pastrv, should bo avoided The nurse should 
tram the child to hold water for longer periods during the day, 
and the child should be made to pass water before going to rest 
He should be wakened for the same purpose once during the night 
The enuresis usually occurs during the first two hours of sleep, 
and the nocturnal micturition should be arranged to tike place 
after about one and a half hours’ sleep, shortly before it is due 
The mattress should be firm and the clothing light but warm 
The air of the bedroom should not be too cold 

Belladonna is largely used in the form of the tincture The 
dose vanes with the age and idiosyncrasy of the patient It should 
commence with 3 minims of tfic tincture tfincc u’au’y for a c&rfti 
of 5 years or ov cr, and slowly incrciso up to 30 or 40 minims, or 
even 1 drachm three times a day unless symptoms of dryness of 
the throat flushing dim vision and commencing delirium appear 
During the penod in which this drug is being administered the 
child should be under daily medical supervision Symptoms of 
poisoning with these large doses may set w rapidly If the enuresis 
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is controlled the dose should be kept a little beyond this point 
for a fortnight and then 'very gradually reduced 

Tincture of lycopodium is also useful and may be combined 
with belladonna The dosage should commence with 5 or 10 
minima thrice dail) , and maj rise to 20 minims The tincture of 
nux vomica in doses of 3 or 4 minims thrice daily for a child of 5, 
and the liquid extract of ergot in doses of 10-20 minims thnee 
daily, arc sometimes successful 3 have found them most useful 
in cases where an occasional leak on laughing, sneezing, or other 
muscular effort shows weakness of the sphincter 

Potassium bromide and antipynn hav, e been found useful, and 
the fluid extract of rhus aromatica m doses similar to bella- 
donna is recommended (Still) Hyoscme hydrobromide has also 
been used 

Leonard Williams and Firth ha\e used thyroid extract The 
latter obscrv er found that of 23 cases I G show ed a marked ituprov e- 
ment or were cured, and 12 showed no improvement The initial 
dose was £ gr , and this was cautiousl) increased to 1 gr or even 
4| gr m twenty four hours The treatment was most successful 
when the child was backward, slow at school, lethargic, and 
under weight 

Local treatment should, if possible be avoided, hut in some 
cases it ma) be used and be successful 

Instillation of 10 or 15 minims of silver nitrate solution (1 per 
cent ) into the prostatic urethra once a week for three or four weeks 
may be followed by cessation of the enuresis I have, however, 
known relapses occur after this treatment when it was completely 
successful for a time 

Treatment by the continuous current is applied by means of 
a urethral electrode introduced into the prostatic urethra and a 
pad applied over the suprapubic region Two or three scance3 
are given for five or ten minutes, with a week’s interval 
between 

Cathelm has suggested the injection of fluid into the sacral 
canal with the object of causing pressure upon the sacral nerves 
The method, which is employed also for adults, 13 earned out m 
the following manner The patient is placed upon the side with 
the back bent and the thighs well flexed upon the abdomen With 
the tip of the forefinger the opening at the lower end of the sacral 
canal is defined This opening is covered with a membrane and 
hes a short distance above the lower end of the saemm On each 
side of it is a tubercle, and the bon) arch surrounding the small 
opening can be felt The skin is carefully cleaned and a hypo 
dermic synnge is sterilized and filled with 30 minims of saline 
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solution The needle is passed through the membrane and easily 
introduced into the sacral canal The fluid is slow]} injected and 
the needle removed The procedure is painless Cathchn claims 
80 per cent of cures by this method I have used it in a few 
obstinate cases, but have had no success with it 

Care should bo de\ oted to training the child, and when the 
confidence is once gained much may be done by persuasion Good 
results ha\c been claimed for control by suggestion, employed 
during waking hours and also during sleep 

UTERVrURt 

Beer, E., and Hyman, Diseases o( Iho Urinary Tract In CIul Iren ’ 1930 
Firth, ACS, Laiutt 1011, il 1C1D 
Legueu, F n Juum d Urol 102tl xxi 27 2 
Marlon G , Jourit d Urol , 1020 xxi, 031 

Difficult JIictuiutiov 

Difficult micturition results from obstruction to the outflow 
of urine, or from reduced power of expulsion 

In difficult micturition there is delay in the commencement 
of the act amounting to from a few seconds’ hesitation to a wait 
of two minutes or more The stream 13 feebly projected, and 
may drop vertically from the end of the penis It may commence 
fccblv, and gain in power, and then fall away again, or it may 
dribble throughout The stream may be intermittent, one or 
several pauses occurring during the act Occasionally the flow 
ceases and only recommences after a pause of several mtnutes, 
or even a quarter of an hour The abdominal muscles arc brought 
forcibly into action to assist the expulsion of the urine Aftcr- 
dnbbling is usually observed 

The most frequent cause of difficult micturition is stricture 
of the urethra Here the obstruction usually commences in young 
men, or below the age of f5 The onset is insidious, and the 
increase is gradual and persistent Attacks of retention of urine 
following alcoholic excess or exposure to cold or wet supervene 
when the stricture has become narrow’ Eventually' there may 
be chronic retention with overflow 

Diseases of the prostate frequently cause difficult micturition 
The commonest of these is simple enlargement of the gland Here 
the symptoms commence at or after the age of 60 years The 
difficulty is combined with frequency of micturition, which is 
most troublesome at night and especially during the early hours of 
the morning Complete retention may occur without the patient 
being aware of previous difficulty m micturition Mabgnant disease 
of the prostate causes difficult micturition which closely resembles 
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that of stricture , it is insidious and persistent and is not com 
limed with frequent micturition unless cystitis is present, but it 
appears m middle or late We Tuberculous disease and calculi of 
the prostate, subacute chrome inflammation of the prostatic urethra, 
post gonorihceal or due to bacillus coh, may cause difficulty of mic- 
turition Acute urethritis, prostatic abscess or impaction of a stone 
m the prostatic urethra, may cause difficulty and even retention 

Atony of the bladder, apart from obstruction is usually due 
to disease of the spinal cord The patient complains of increas- 
ing difficulty of micturition, or sometimes there is sudden com 
plete retention Tabes and Erb’s “ syphilitic spinal paralysis ” are 
the most frequent causes of this form of atony The symptom 
is often combined with nocturnal incontinence without over- 
distension of the bladder I have described a form of atony of 
the bladder without obstruction and without signs of nervous 
disease , it occurs at any age, but most frequently in young men , 
the cases do not at a later date develop symptoms of spinal 
disease (p 573) 

Functional difficulty of micturition. Stammering blad- 
der. — It is well known that micturition may be difficult or impossible 
when there is urgent necessity that it should be quickly performed, 
or when it is attempted in the presence of others There ate 
many patients who pass water after considerable hesitation, or 
ore unable to pass it at all, when called upon to do so m the 
surgeon’s consulting room These are the minor phases of the 
condition described by Su* James Pag^fc as the “stammering 
bladder” In its more severe forms it is found that otherwise 
healthy individuals cannot pass water in a public urinal, and may 
get complete retention of unne (hysterical retention) Complete 
retention from this cause occurs more frequently m women 

Treatment — The treatment of difficult micturition can only 
be initiated after the cause has been ascertained Urethral 
obstruction due to stricture is treated by dilatation or operation, 
enlarged prostate by operation The obstruction of malignant 
disease of the prostate is much benefited by the careful passage 
of metaf instruments at regular intervals The treatment of 
atony of the bladder due to nervous disease will be discussed 
later (p 673) 

In any case of difficult micturition where obstruction has been 
relieved, or where a paralysed bladder is being emptied by catheter, 
the administration of small doses of ergot (liquid extract, 15-20 
maims) and strychnine (liquor, 5 minims) is beneficial 

In “stammering bladder'’ ergot and strychnine are the most 
useful drugs, and they may be combined with bromides 
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Rftfvtion' op Upive 

Etiology. — The causes of retention of nemo may be classi- 
fied in the following manner — 

1 Retention with obstruction 

(а) Prostate 

(1) Simple enlargement 

(2) Malignant disease 

(3) Stone 

(4) Acute prostatitis and proatatic abscess 

(б) Urethra 

(1) Rupture of urethra 

(2) Acute urcthntis 

(3) Stricture 

(4) Stone and foreign bodies 

(5) Pressure from without, pelvic tumours etc 

2 Retention due to atony. 

(c) II ith, symptoms of nervous disease 

labes, etc 

(6) Without symptoms of nervous dtseasc 

Idiopathic nton} 

3. Retention In acute or chronlo Intoxications, such as 
appendicitis, typhoid salpingitis or arsenical raer 
cunal, belladonna or lead poisoning or syphilis 

4 Retention from inhibition or spasm. 

(1) H) stcncal retention 

(2) Retention after anal and recta! operations 

Diagnosis. — It is necessary to distinguish between anuna 

and retention, and between retention due to atony and that due 
to obstruction and, in the latter, to ascertain the form of 
obstruction 

A patient with anuna refers to previous attacks of renal colic, 
hsematuna or other signs pointing to progressive renal disease, 
and the cessation of periodic micturition may have followed 
immediate!} upon such an attack Symptoms of bladder trouble 
are absent, and have been absent or insignificant during the course 
of the disease The patient is in no pain, there is no distension of 
t'ne "madder and an instrument parses readuy n’long t’ne trrcftrra 
into the bladder but draws no unne In retention of unne there 
is usually a lustorj of gradually increasing difficult} in micturition, 
the stream has become progrcssivel} smaller and more feeble, 
and there may be some involuntary dribbling of unne The 
bladder is distended and appears as a smooth rounded swelling 
above the pubes firm on pressure and dull on percussion 
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' lD retention from atony 
and no desire to empty ^to tended ^ ^ ^ bua a„ 

due to obstruction, 7 “7™* Xallv aon ble the patient up with 
to overcome the <* str “‘“ atient ' a , however, pam is remark- 
cramp-like pam- Ip some p - m 0 |d rae n when the 

ably absent, and this is espema ^ t ot tho prostate. Here the 
obstruction results from enlar essiTe , and some mine is 

retention is chronic and ! 1 ", patient maybe unaware 
the organ reaches above 

%tS S is made by 

which enters the bladder eain ly esence of signs of spinal 

is arrested if obstruction is present. IbP fts mo st frequent 
disease clinches the diagnosis JL? £ ^d there wiU be a history 
cause of acute retention is „ 6 °qutt life retention is usually due to 
of an acute discharge. { pudnally increasing difficulty 

stricture, and there is “ “ nrateSn after alcoholic excess or 
of micturition, culminating in ret in5tnm ,ent confirms the 

exposure to cold. The pas^o t 0 f the prostate is the most 
diagnosis. In old men enlarge men ^ a histoI y of noo- 
rzr^rcy 0 "^^ 3 ulty, and recta, examination 
Shows ‘X^^elXwiag 8 - >• treatment suited to the 

chiefTjpes of cases met with m P™ 3 *'” ' (?M orrltco, efc.).— Every 
1. ulcule infammahon of retention without the passa c 

means should be tried “XTcSuUl not be performed I 
of a catheter. Suprapub. ? P™ ct, £ew oi ovoiding infection of be 
has been recommended with th tie u ret hra. Ke tcntion 

bladder by the catheter passing g posterior urethritis 

does not, however, takc place mfcs tl eie already 

or prostatitis, and in such c**s ^ # ^ _ 0 r made 

infected. The patient should be P ^ y s water in it. A 

to sit in a hot sita-bath “" d introduced into the reetnm; 

large hot-water injection “b 0 ™ 11 “ • ing extract of belladonna 

should this fail, a 3 “PP M f„7 0 SXl P-) AmM b ° ^’^ster 
(J gr.) and aqueous extract of 0^10 1.^ rf ^ houI 3 catheter 

rtlief is not obtained m taU to tbr fi toim An amesthetic will 

must be passed and the unne intensely sensitive. The 

usually be necessary, for the m th^ & golution of permanganate 
canal is first thoroughly wa3l .“._ ol M in 10,000) from a douche 
of potash (1 in being used to aUow the flmd 

can, a glass nozzle and bell smeiu 
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to rush in and out of the canal without splashing To tin? 20 or 
30 mmims of novocain solution (5 per cent ) nm be added and 
may suffice to numb the urethra for the passage of the instru 
ment A soft rubber catheter is passed very gently and the unne 
withdrawn The bladder should be washed out with protargol 
solution before the catheter is remo\cd If a morphia aud bella- 
donna suppository has not already been given it should now !>c 
inserted into the rectum and the patient returned to bed If 
acute prostatitis and a prostatic abscess be present, operation 
as soon as possible is indicated 

2 Blocking of unthra by stone foreign bodies pedunculated 
Uadder groxcihs, blood clot etc — The diagnosis is made by the his- 
tory , and relief bv catheter should be given without delay There 
is sometimes difficult} m introducing a catheter, due to intense 
spasm of the compressor urethra) muscle caused by impaction 
of the stone or foreign body A metal catheter passes most 
readily It ma\ be necessary to pass sci end metal sounds before 
the catheter can he introduced 

The distension of the bladder with blood clot from a suchlcn 
copious haemorrhage in a case of bladder growth will cansc tc 
tention of unne The condition is serious on account of the 
grave danger ol septic infection of the clot An attempt may 
be made with a large metal catheter to break up the dot and 
wash it out, or a lithotntc may be used, and an evacuating 
cannula Too much time should not he spent m these attempts, 
and if they fail the bladder should be opened suprapubically 
without further delay the mosses of clot removed and a Large 
rubber drain placed m the bladder Treatment of the growth or 
other cause of bleeding will have to he postponed until a more 
convenient time 

3 The distended atonic Uadder of spinal disease — This should 
be relieved bv catheter with the same precautions as are adopted 
m enlarged prostate The introduction to regular catheterization 
is similar to that in enlarged prostate 

4 Retention from reflex spasm in disease of or after operation 
on the rectum anus testicles etc , and hysterical retention — In 
operation cases the catheter is passed without delay, to avoid 
distress In other cases hot baths and other means of relieving 
spasm such as are used in retention due to acute inflammation, 
should be tried before resorting to the catheter A rubber catheter 
is the best form of instrument in these cases After relief of the 
retention the cause of the spasm should he treated 

5 Retention tcilh enlarged prostate — The diagnosis is made by 
the history of the case, by the age at which the symptoms com 
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menced and by rectal examination Tlie preliminary measures 
which are detailed above may be tned but recourse to the 
catheter will nearly always be necessary Three points must be 
insisted upon ( 1 ) The most ngid asepsis (u) the delicate 
handhn D of instruments and (in) all the urine of the over-dis 
tended bladder must not be withdrawn at once or it must be 
drawn off very slowly 

The catheters, whether gum elastic or metal must be boiled 
the hands carefully cleansed the perns washed with antiseptic 
and the urethra washed with solution of oxj cyanide of mercury 
(1 in 5 000) or permanganate of potash (1 m 4 000) 

The instrument should be of gum elastic or metal Coudc 
and bicoude catheters are useful and may pass easily Where a 
difficulty is encountered it may be due to the distorted shape of 
the prostatic urethra and the greatest gentleness shoald be exer 
cised in pushing the instrument onwards Sometimes twisting 
it gently one way or another during the passage will make it nde 
over an obstacle Occasionally false passages hare been made 
by previous instrumentation It may be necessary to withdraw 
the instrument one or two inches and then push it on so as to 
av oid being caught in the cul de-sac 'When the prostate is verj 
laTge the urethra is greatly elongated and it is necessary to push 
the catheter very deeply before the unne begins to flow Bicoude 
cathetera are made specially long to allow for the additional length 
of the methra in these cases A very frequent cause of failure is 
the use of a catheter which is too small or too pointed The 
obstruction to the catheter is not due to narrowing of the canal 
but to distortion of its lumen A "Vo 18 or Ao 20 Fr is the best 
size for routine use A long fully curved metal staff on which a 
Iso 20 Fr coud6 catheter is threaded makes a very useful instrument 
in difficult cases 

If the coude and bicoude catheters fail a metal instrument may 
be tned Special prostatic catheters which possess a very long 
curve are found m every set of metal catheters A method that 
may be adopted when other methods have failed is to bend an 
English gum elastic catheter containing its stilct into a very 
complete curve which commences by dropping down from the 
plane of the shaft If this does not pas3 it has been xecom 
mended to pull the stilel out while holding the catheter m the 
urethra so that the beak of the instrument bores forwards and 
enters the bladder 

These manoeuvres failing it may he necessary to puncture 
the bladder suprapubically with an aspirator needle 

Three dangers attend the rapid emptying of an over dis 



416 THE BLADDER [cbap 

tended bladder — hemorrhage from the vessels of the bhddcr or 
kidney, acute unnarj infection, either autogenous or introduced 
with the catheter, and suppression of unne In order to a\ oid 
these the following procedure is adopted' Ihe patient is m bed 
and in a warm atmosphere Only 10-15 oz should be drawn off, 
and an internal of half an hour or one hour should elapse before 
a similar amount is again withdrawn, and so on until the bladder 
is erupt) , the catheter being retained in the urethra meanwhile 
Another method is to withdraw a pint of unne and substitute 
half a pint of warm bone solution, and repeat thi3 at internals 
until only bone solution is left 

Or, again, a catheter of \ery Bmall calibre is introduced and 
the unne allowed to dnbblc slowly away 

When the bladder is empty a few B)nngcfuls of sdicr nitrate 
solution (1 in 10,000) should be injected and allowed to escape 
The catheter should bo tied in 

Stimulants arc usuallj necessary m these cases A mixture 
containing hexamtnc 10 gr, liquor strychnin® 5 minims, liquid 
extract of ergot 5 minims, and infusion of buchu 1 oz should 
be given ever) four hours 

After several days’ continuous bladder drainage, the decision 
will ha\e to be made whether “catheter life” is to be commenced 
or an operation performed 

G Retention tcith stricture — A hot sitz hath and hot rectal 
injection followed b) o suppository of morphia (£ gr) may bo 
tried, but recourse to instruments will in most cases be necessary 
The method of passing instruments through a narrow stnc 
turc is described elsewhere (p G7G) 

In cases where a No 7 or No S Fr bougie can be passed it 
should be withdrawn and a catheter of this size introduced 

If only a filiform bougie will pass, it should be tied m place 
with a piece of silk, the ends of which arc earned along the sides 
of the penis and fixed by means of strapping After half an boor 
the unne begins to trickle alongside the bougie, a few hours later 
the stricture wall allow of a larger instrument being passed, and 
eventually a catheter is introducer! 

A more rapid method is to use a special instrument consist 
mg of a metal catheter with a conical end which screws on to a 
filiform bougie The bougie acts as a guide, and the catheter is 
forced through the stricture Hamson’s whip bougies are some 
times useful The) consist of a gradually tapenng gum-elastic 
bougie 20 in in length, the end of which is fihfonu, while the 
shaft rises to the size of IS 20 Fr These may be made with a 
groo\ e along one side, by which the unne trickles away Another 
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special instrument is a tunnelled catheter which can be threaded 
upon the filiform bougie and pushed through the stricture 

There is less danger m completely emptying a distended 
bladder m a case of stricture than in enlarged prostate, for the 
age of the patient is less, and the kidneys are usually not so 
extensively diseased as the result of obstruction and arteno 
sclerosis At the same time diuretics and stimulants should be 
administered to guard against suppression of unne 

If instrumentation fail, the bladder should he emptied with 
an aspirator needle The most suitable point for the puncture 
is an mch above the upper margin of the pubic symphysis in the 
middle line The percussion note should be dull The skin is 
cleansed, and incised with a sharp scalpel, and the aspirator 
needle introduced The unne will flow from the cannula with' 
out a negative pressure being produced The dangers connected 
with aspiration of the bladder are puncture of the peritoneum 
avi tli subsequent peritonitis, leaking of the wound in the bladder, 
and the formation of a prevesical abscess, or, m more virulent 
infections, a spreading pelvic cellulitis There is little risk of 
wounding the peritoneum when the bladder 13 distended and 
the percussion note dull The aspirating needle should not he a 
large one, lest leakage at the point of puncture of the bladder 
take place 

Usually, after a single aspiration an instrument can be intro- 
duced through the stricture and tied in, but rarely the puncture 
must be repeated several times In such a case operation for the 
relief of the stricture should be performed as soon as possible. 
The operation will take the form of a Wheelhouse operation, and 
suprapubic cystotomy with retrograde catheterization may be 
necessary. 



CHAPTER XXX 

CONGENITAL MALFORMATIONS 

Development of the bladder and urethra. — III order to 
explain malformations of the bladder and urethra ifc is necessary 
to make a brief note in regard to the de\ clopment of tins part 
of the urinary tract 

The allantois a hollow tube of hjpoderm with a covering of 
mesoderm, opens posteriorly into the btndgut A septum de 
\ clops between the allantois and the hindgut, and both come 
to open into a common cloaca As the septum descends, the 
cloaca is divided into a dorsal or anal portion and a genital or 
urogenital sinus The sinus and allantois form a tube on which 
a dilatation (the bladder) appears at the second month, implicating 
the portion belonging to the sinus, and probabl} also a part of the 
allantois The remainder of the allantois 13 obliterated and 
forms the urachus The \\olffian ducts, the progenitors of the 
vasa dcfcrentia and ejaculatory ducts in the male, open into the 
sinus b) a common opening with the ureters Further growth 
leads to separation of these ducts from the ureters, so that the 
ureters come to open into the bladder dilatation and the Wolffian 
ducts into the urogenital sinus The sinus eventually comes to 
form the prostatic and membranous urethra in the male, and 
the whole of the urethra and the vestibule m the female The 
Wolffian ducts open on an eminence, and between them the fused 
Mullenan ducts end This eminence persists as the ensta urethra in 
the male, and when the ureters become separated by elongation of 
this portion and diverge from each other, the upper part forms the 
tngone of the bladder It can thus be realized how malposition 
of the ureteric onfice in the prostatic urethra or into the eemmal 
vesicle may take place by persistence of the fcetal condition 

The cloaca at first extends from the umbilicus to the root of 
the tail, and is covered by the cloacal membrane On either 
side the mesoderm encroaches upon tbs until it meets in the 
median line from the umbilicus backwards for some distance 
Thi 3 union ends behind in an eminence, the genital tubercle, which 
lies at the anterior end of the reduced cloaca, and is at first con- 
tained in it On each side of the cloaca ridges appear, forming the 
418 
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outer genital folds, which eventually form the labia majora or the 
scrotum A groove forms on the under or posterior surface of 
the genital tubercle, the urethral groove The edges of this groove 
constitute the inner genital folds, which form the labia minora m 
the female, and in the male unite to form the floor of the bulbous 
and penile urethra At the surface the septum winch divides the 
cloaca into anal and urogenital segments forms the perineum 
In the female the urogenital sinus becomes the vestibule, the 
inner genital folds form the labia mmoia, and the outer genital 
folds the labia majora The genital tubercle forms the clitoris 
In the male the inner genital folds mute from behind forwards 
in the middle I me, and as the perns becomes extruded from the 
cloaca this union passes forwards so as to close m the groove on 
the undersurface of the genital tubercle and the bulbous and penile 
pacts of the urethra are formed The orifice of the urethra is 
now on the under surface of the penis at the base of the glans 
penis, and this opening represents the orifice of the urogenital 
sinus The end of the tubercle forms the glans perns, and the 
portion of the urethra which traverses this is formed separately by 
folding over the edges of the groove ou its under surface Berry 
Hart believes that this part of the urethra is formed by tbe 
ingrowth and hollowing of a rod of epithelium, but the above 
description is general!} accepted 

The last part to be completed is tbe junction of this part of 
the urethra with the rest of the penile urethra It is interesting 
to note how closely the various forms of hypospadias correspond 
to the stages of development of the urethra The prepuce is 
formed by an ingrowth of sohd ectoderm The outer genital folds 
unite m the middle line to form the scrotum, and the median scrotal 
raphe represents their line of union 

ABSENCE OF THE BLADDER 
The bladder is rarely absent, except m cases where there are 
extensive congenital deformities of the pelvic organs which are 
incompatible with life A few cases have been observed clinically 
(Fleury, Benmnger) in which the bladder was the only organ 
affected, and the ureters opened into the urethra The bladder 
was represented by a small pocket, the size of a bean Incon- 
tinence of urme ia present, and ascending pyelonephritis occurs 

CONGENITAL DILATATION 
The dilated bladder may be a cause of difficulty in labour 
Urethral obstruction mi) be present in the form of atresia, folds 
or valv es or cysts of the urethra, or torsiou of the penis Rarely, 
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no obstruction of the urethra is present and the condition is 
prolnbt} due to changes in the sympathetic gangha The ureters 
are usually dilated and the hidnevs greatly distended and there 
is also congenital dilatation of the colon The bladder maj be 
greatlj thickened and hypertrophied in congenital h} dro nephrosis 

F1STUL1 or THE URACHUS 
When the whole of the lumen of the allantois remains patent 
a urachal fistula results Uretliral obstruction is frequently the 
cause of the persistence of the lumen In these ca«es the bladder 
is often dilated In infants n membrane or fold in the urethra 
maj cause the condition Tho allantois maj close and the fistula 
appear in adult life when it maj be due to urethral stricture or 
enlargement of the prostate In some cases no urethral obstruc- 
tion is present and it is supposed that a temporary obstruction 
has been present in fcetal life and has disappeared 

The fistula opens at the umbilicus sometimes on a small 
raspberry like tumour It is usually narrow but it may admit a 
filiform bougie The opening into the bladder ma) be minute 
or it may be so large as to admit three fingers (Marshall) Unnc 
escapes from the opening during micturition or constantl) There 
may be a leakage in drops, or a tin} jet maj escape Any doubt 
as to the nature of the fistula is settled b> examination of the 
fluid for urea or by injecting mcth}lenc blue into the bladder 
when the fluid discharged from the fistula becomes coloured A 
malignant growth maj dev clop at the umbilical orifice A portion 
of the urachus at the vesical end may remain unobhtcrated and 
form a diverticulum at the apex of the bladder D}kcs reports 
a case in which there was a calculus in such a diverticulum 
Pressure and cauterization are uncertain methods of treat- 
ment The track of the fistula should be excised from the 
umbilicus to the bladder and the bladder wall repaired It may 
be necessar} to open the peritoneum but this should be avoided 
if possible 

UR \CIIAL CISTS 

The maj on t} of these evsts are found in women in adult life 
They vnr} m size from that of a chestnut to large cysts occupying 
a large part of the abdominal cnvit) and containing many pints 
of serous or blood stained fluid 

The cjsts are thin walled and fined with mucous membrane 
and the wall contains non stnped muscle In large cysts the 
wall is thin and the layers are indistinguishable There may be 
a fine communication with the bladder or with the extenor at the 
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umbilicus Frequent micturition or incontinence of untie mi) be 
present Infection of the cyst has been observed In small cjsts 
the position, and sometimes adhesions to the umbilicus, are relied 
upon for diagnosis In large cysts diagnosis maj be impossible 
Excision of the ejat is the proper treatment, but in some eases 
dense adhesions have prevented this being done and the cyst 
was dnmed 

3IE3IBRANES AND DOUBLE BLADDER 
There may be incomplete division of the bladder cavity with 
a membrane or fold This may be longitudinal and sickle-shaped, 
or trans\erse, and the bladder is partly divided into two unequal 
compartments, an hour glass bladder being formed Cathehn and 
Semp6 collected 32 cases of double bladder The bladder is divided 
by a vertical septum into two compartments which open into 
the urethra Abnormalities in the ureters or other congenital 
malformations are sometimes present 

Von Fmch describes a case of double bladder m a man of 
34 jears On cystoscopy there was a high septum m the middle 
line with transverse folds and covered with reddened ccdematous 
mucous membrane The patient had complained since childhood 
of delayed and difficult micturition, and eventually suffered from 
complete retention The double bladder was demonstrated by 
the X rays after collargol injection Primrose records a case of 
a man aged 50 with the following malformations, viz patent peri- 
cardium, solitary kidney, and septum m the unnary bladder The 
septum was incomplete and formed two partly separated com- 
partments, into one of which the ureter opened 
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EXTROVERSION OF THE BLADDER (ECTOPIA VESICLE) 
There is congenital absence of the antenor nail of the bladder, 
so that the mucous membrane is exposed and the unne is dis- 
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charged on the surface The condition is rare and male infants 
are more often affected than female 

Hoenow found that one quarter of the cases were female, 
two thirds male, and m the rest the sex was uncertain Wood 
found that on!} 2 out of 20 cases were females The condition 
appears at birth as a dark red swelling the sire of a plum at the 
lower part of the abdomen It is pear shaped with the narrow 
end downwards The cveruon of the bladder wall is due to the 
Ultra abdominal pressure The upper broader part of the mucous 
membrane is folded irregular and cxconatcd bleeding readily 
when touched while the lower part which is somewhat triangular 
in shape and corresponds to the trigone is smooth and partly 
hidden At the margin of the mucous membrane there is a zone 
of scar tissue which forms a rigid border at the upper margin 
the ** hypogastnc fold ’ and from the skin there ate irregular 
ingrowths of epithelium into the mucosa The epithelium of the 
mucous membrane is transitional in character with islands of 
squamous epithelium near the cutaneous mirgm Columnar 
epithelium is frequently observed 

The umbilicus may be normal or may be displaced downwards 
and contain a hernial sac it is separated from the extroverted 
bladder by healthy skin or the bladder mat fill the entire space 
from tho umbilicus to the root of the penis 

On raising the prominent swelling a moister area of mucous 
membrane is seen with two nipples on which the ureters open 
These arc closer together than in the normal condition and the 
trigone is undeveloped The ureters arc fiequcntlv dilated The 
muscular wall of the ectopic bladder is thicker than that of the 
normal bladder The penis is a tubercle I 1J in long with un 
developed corpora cavernosa and glans Along the dorsum there 
runs a median groove which represents the urethra (epispadias) 
At the base of the pems in a small pocket are the sums pocalans 
and ejaculatory ducts The foreskin is well developed in the form 
of an apron The scrotum is split or rudimentary , and rarely con 
tains the testicles which are usual!} found m the inguinal canals 
Tho prostate is absent ot rudimentary The pubic bones do not 
unite ra the middle line and are sometimes separated by as much 
as 3 m or more a fibrous band lias been stated to pass across 
the middle line uniting the pubic bones but this is now disputed 
The ureters owing to the absence of the bladder from the abdominal 
cavity, have a longer course than normal they descend into the 
deep pocket between the tectum and the blad ler and then, ascend 
to the bladder Associated deformities such as harelip cleft 
palate, and spina bifida are sometimes observed The perinea! 
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muscles may be defects e and the anal sphincter ill-dcv eloped 
— an important point when the operation of transplantation of 
the ureters into the rectum is proposed 

The condition described above is the most common form, but 
Other less extensn e lesions are occasionally found There may 
be scarring of the suprapubic region without separation of the 
pubic bones or defect of the abdominal wall or bladder In other 
cases the pubic hones are separated, and there is scarring of the 
skin In a still more advanced form there is a defect of the 
abdominal wall with exposure and thinning, but without perfora- 
tion of the bladder wall Iu a further stage a fistula of the bladder 
above or below the pubic symphj sis exists Finally a more 
extensive congenital defect than the common variety of extro 
version described above may rarely be observed in this the 
bowel below the lower ileum or the ccecum is wanting, and the 
ileum opens behind the ureters m a common cloaca 

Etiology.— The cause of the malformation is unknown Two 
theories have been advanced to explain the anatomical conditions 
present. According to one, there is an arrest at an early period 
of development It has been pointed out, however, that at no 
period of development is the bladder open on its anterior wall 
This, with the frequent coincidence of dilated ureters and kidnejs, 
has led to the second suggestion, that there is an intrauterine 
rupture of the bladder following obstruction and back pressure 
More recent work on embryology shows that the cloaca extends 
at first from the umbilicus to the base of the tail, and that the 
bladder is largely, if not entire!), formed from the cloaca In- 
growths from mesoderm on each side Toduce the size of the cloaca 
from before backwards ( see p 418} It is evident, then, that a 
failure of these lateral folds to meet on each side at the lower part 
of the abdomen, and the destruction of the cloaca! membrane, 
sufficient!) explain the anatomical conditions found m extro- 
version of the bladder 

There is a difficulty in accounting for the presence of the 
urethra as a gutter on. the dorsum oi the perns 

Symptoms and prognosis. — The thighs ate waclel) separated 
owing to the cleft symphysis, and the body is bent forwards so 
as to protect the sensitive mucous surface A peculiar waddling 
gait and bent attitude are thus developed 

The conditions of existence are extremely miserable There is 
the constant escape of linne, saturating the clothes and leading 
to inflammation and exconation of the skin The child lives in 
the pungent atmosphere arising from decomposing unne, and 
his life is a burden to himself and to those around him Pro 
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gresstvc dihtation of the ureters and kidnevs occurs The mor 
taht) from ascending pj elonephritis is ver) high but occasional I \ 
the patients attain adult life and ev cn old nge 

A malignant growth mav develop in the exposed bladder, and 
may take the form of an adenocarcinoma 

Treatment* — Man) operations have been suggested and 
practised for ectopia vesicir The following are the chief types — 

I Formation of a reservoir In the body 

a From the Uadder 

1 Closure of the defect b) osteoplastic operations 

2 Closure of defect bj flaps 

(а) Autoplastic methods 
(i ) Of skin 

(n ) Of intestine 

(б) Heteroplastic methods 
B From tie rectum 

1 15) transplantation of the ureters 

2 By vesicorectal fistula 
c From the sigmoid flexure 

D From lie vajirn 

II No reservoir formed In the body 

1 Implantation oj the ureters 

(a) In urethra 

(b) In skin. 

2 A cphroslomij 

V few of the more important of these operations will be 
described , 

Trendelenburg’s operation (osteoplastic operation) — This 
consists in opening the sacro iliac synchondrosts which allows of 
the approximation of the separated pubic bones and subsequent 
closing of the defect m the bladder wall 

Wood's operation (autoplastic skin method) —The defect 
is closed bv skin flaps and should be completed before puberty, 

■vs hen hairs grow upon the skin flap and erections of the perns 
interfere with the success of the operation Three flaps arc used 
— a median sujenor flap from the abdominal wall above the 
bladder broad above and narrow below which is turned down 
over the defect b 1 in inwards and two literal flips from t"he 
abdominal wall on each side which remain attached at their 
lower ends are swung inwards to meet in the middle line ind 
are stitched in this position with the gkm outwards The trefoil 
surface thus laid bare is either covered at once with skin grafts 
or allowed to granulate and grafted later The objections to this 
method are that there is no control and a urinal must be worn 
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and phospbattc deposit takes place on the skin surface which 
forms the anterior wall of the bladder 

Implantation of the ureters Into the rectum or sigmoid 
colon — Coffey’s, Stiles’s and Majdls methods of implantation 
of the ureters into the lower bowel are those which Imc given 
the best results and are most widely practised at the present tune 
Coffey’s operation of implantation of the ureters has been described 
ou p 3G9 Stiles’s o petition (Surf/ Gyn and Obsl 1911, xm, 127) 



I ig 114 — MaydPs operation for extroversion of bladder 

State 1 The bliddcr U be n| separated from the sbdom ml Will Catheters ire lyinf tn the 
oreters end the dotted 1 ne shows the port on of the bladder bate that will be transplanted 
into the rates! ne 

consists m implanting the meters in the lower bowel by the "tt itzel 
method of gastrostomy Two parallel folds of intestinal wall are 
united over the implanted ureter b} means of a fine linen thread 
This operation has been modified by Grej Turner {Rrif Journ 
Surg , 1929, xvn, G5) who implants the ureters more oblique!} 
Maydl'a operation (Figs 114, 115) — The trigone of the 
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bladder, together with the ureteric onficcs, is transplanted into 
the sigmoid flexure of the colon A catheter is introduced into 
each ureter and the bladder separated completclj from the 
abdominal wall The bladder wall is cut away leaving an oval 
area on which the ureters open Care is taken not to injure the 
vesical arteries A knuckle of sigmoid flexure is isolated and 
incised longitudinally and the bladder base is implanted into it 



Stifc 2 The non on of itie b • iJer b««e torrouruT at Ihe urete le orifice* It implanted Into 
rbc ■ tmo d Aesure o! the colon 1 be double row of t ehlntUtecn 

and carefullv sutured Majdl fixes the bowel in the abdominal 
wound on account of the danger of peritonitis from the line of 
Suture giving way 

Care is taken to bring the muscles of the abdominal wall 
together o% or the gap formed by the excision of the bladder In 
the child this may not be difficult with the aid of some lateral 
cutting but in the adnlt there is greater difficulty In a difficult 
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ctsc in a child Kenneth AValhcr closed the wide low er part of the 
gap by drawing up the whole perineal shin and muscles into the 
space between the separated recti 

Gersuny's operation. — (TI ein llin Woch , 1898, iv, 43) — 
The sigmoid is exposed and cut across The upper end is brought 
to the surface and an artificial anus formed, and the lower end 
closed The ureters are implanted into the rectum The post 
operative complications are peritonitis, fecal and unnarj fistula, 
proctitis, and ascending pyelitis and pyelonephritis 

Until recent j ears MaydVs operation, u Inch retains the sphincter 
action of the lower end of the ureters, ga\e the best immediate 
and remote results The writings of Coffey, Stiles, Grey Turner, 
Nitch, and others have placed the operation of transplantation of 
the ureters on a sound basis This procedure may now be considered 
the operation of choice m cases of ectopia of the bladder 

The age of from 5 to 10 years is that most favourable for the 
operation. 

Results — The immediate mortality of Majdl’s operation varies from 
5 5 per cent (Jo&?6raud, IS cases) to 26 7 per cent (Katz, 57 cases) In 
Petersen's collection 31 patients recovered from the operation, of these 
2 died of pyelitis within a year In the other cases the control of the anal 
sphincter inis good in every caso but one In 6 cases the operation was 
followed by fistula, which in every instance subsequently closed Before 
embarking on this most satisfactory operation, the surgeon should ascertain 
if the anal sphincter retains fluid motions 

In 17 personal coses of implantation of ureters by a modified Stiles s 
operation, Grey Turner had 4 deaths directly duo to the operation, and 
ono patient died over three years and one two years after the operation, 
both being in good health during theso periods Of the remaining 11 patients, 
one is included twice, 10 are alive and well at periods varying from fifteen 
yeara to seven months after operation 
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CYSTOCELE-PROLAPSE-DIVERTICULA 
HERNIA OF THE BLADDER (CTSTOCELE) 
Hernia of the bladder is comparatively rare Aloymhan found 
23 bladder hernias in 2 543 collected eases of hernia operations 
or about 1 per cent It is much more frequent in men than m 
women {115 in 144 — Alessandn), and is most common m advanced 
life, although cases occurring in children have been described 
The average age in males is 51 and in females 44 (Aloymhan) 
\\ nhelc) found that 4 cases in 40 were under 4 ) cars The great 
majority of bladder hernias arc inguinal, femoral are much less 
common, but are more frequent in women than m men (27 to 2) 
A few rare records of obturator, sciatic, and perineal hernia and 
of hernia in the linea alba exist 

Etiology. — A thin called bladder placed in close relation to 
a weak inguinal or femoral ring is either drawn through or forced 
into it Tho following arc recognized causes — 

1 Urethral obstruction with distension of the bladder (stnc 
ture, enlarged prostate, pelvic growths) The wall is usually 
thinned and its musculnT power weak, but in a few cases there 
has been hypertrophy with thickening of the wall 

2 Weakness of the abdominal wall such as is found in old 
age and other contributory causes of hernia 

3 Intermittent increase in intri abdominal pressure which 
may be caused by coughing straining to pass water etc 

4 Traction upon the bladder drawing it through the weak 
abdominal wall This may be the traction (a) of an extrapen 
toneal lipoma (b) of extrapentoneal fat on the sac of a hernia 
upon adherent penvcsical fat, (c) of the peritoneum of a large 
hernial sac on the peritoneum covering the bladder, or (d) adhesions 
between the omentum or intestine and the ratrapcntoncal por 
tion of the bladder dragging this into the hernial sac A number 
of these factors unite to produce a bladder hernia Bland Sutton 
relates a case m which there was an enlarged prostate and dis 
tended thinned bladder and the- inguinal canal contained a fibre* 
fatty tumour of the spermatic cord, a fat-cov ered “ diverticulum ” 
of the bladder, and a hernia! sac in which there was omentum 




and lately causes symptoms Injur} to the bladder at operation 
is most common in this variety 

3 Inlrapenlaneal, m which the peritoneum covered portion of 
the bladder is drawn into a hernial sac together with bowel and 
omentum Waheley found 14 in 40 cases were of this variety, and 
these were nlwajs in the inguinal region 

Intrapentoneal cystocele lies outside the deep epigastric 
tfftesy v'mWfipm Aemnij' £vr^irpenvJumfiti 1 cystfomV }fss mtemriy 
to this vessel (direct hernia), while paraperitoneal cystocele may 
be oblique or direct The communication between the prolapsed 
portion of the bladder and the roam cavity may be temporarily 
narrowed, but there is never a diverticulum in the true sense, 
and after the prolapsed portion is returned to the pelns no change 
can be found with the cystoscope Hernia of the bladder occurs 
most frequently in an inguinal hernia which has recurred after 
operation One of Gifford's two cases of extrapentoneal bladder 
hernia was that of a child aged 5 on rshom a previous operation 
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Lad been performed Cvstitts may Lc present and a phosjvbatic 
stone has been known to form in tbc prolapsed portion of the 
bladder 

Symptoms. — There is an inguinal or femoral swelling having 
the characteristics of an ordinary hernia The swelling increases 
in size in the erect posture It has the following characteristics 
(l) It 13 irreducible (2) "When the bladder is distended it is 
large, and when the bladder is emptied it subsides and only an 
indefinite thickening is left, or an ordinal} hernia may persist 

(3) Pressure upon the swelling causes a desire to micturate 

(4) Fluctuation raaj be detected if the hernia is large (5) The 
swelling is dull on percussion 

Symptoms pointing to implication of the bladder in the hernia 
may be present, but, as the prostate is enlarged or other urethral 
obstruction is present in many of these cases, the significance of 
the S} mptorns maj be o\ erlooked 

Micturition in two parts is a common symptom Unne is 
passed, and then after a pause a second quantity is passed, some 
times after pressure upon the hernia or by assuming some par 
ticular position There is difficult} m micturition, and some 
times complete retention, and the patient ma} only be able to 
pass water by pressing on the swelling or in a certain posture 
C}stitis may complicate the condition. Urmaty symptoms may 
be completely absent 

In a case under my care there were no unnai} symptoms, 
but only constant deep-seated pelvic pain which was unrelieved 
b} operation Cyst os cop} after operation showed no abnormality 
of the bladder 

On introduction of a catheter it ma} pass into the hemial 
sac and be felt through the skin Injection of fluid into the 
bladder distends the hernial swelling Strangulation of a bladder 
hernia lias occurred in seieral cases The symptoms are those of 
strangulation of an intestinal hernia, but constipation is absent 
Bladder symptoms are frequently wanting, bot there ma} be 
strangur} Hiccough is sometimes a prominent symptom 

Diagnosis. — The diagnosis is usual!} made for the first time 
at operation for there are frequently no symptoms to point to 
the presence of the bladder in the hernia If suspicion of the 
nature of the swelling is aroused some of the characteristic symp 
tom3 may lead to a diagnosis and cystoscopy will help 

The diagnosis of the condition is made at operation on hernia 
m 67 per cent of cases and unintentional wounds of the bladder 
or inclusion m the ligature of the hernial sac seldom occur if 
due care be taken in clearing and inspecting the neck of the sac 
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w a radical cure of lierma The disco\ erj is made when the sac 
is being freed, and the bladder m the most frequent form of 
vesical hernia (paraperitoneal) is found adherent to the median 
aspect of the surface of the sac It is covered by perivesical fat, 
and when this is removed the muscular wall, on which veins 
course, is exposed When the perivesical fat is wanting and the 
bladder wall is thinned by distension it may not be possible to 
recognize the organ until its cavity is opened When this has 
occurred the nature of the case 13 demonstrated by the escape 
of unne, the appearance of the mucous membrane, and the free 
dom with which a probe passes behind the pubes, if necessary, 
the passage of a metal instrument through the urethra into the 
bladder can be felt from the inguinal cjstotomy wound 

When the bladder alone forms the henna (extra peritoneal) 
the same features assist m the diagnosis If the bladder has 
passed unnoticed at a hernia operation, and has been included 
m or pierced by a ligature, hrematuria and strangury follow the 
operation, and sometimes the escape of urine from the hernia 
wound Fatal peritonitis usually supervenes The significance 
of these symptoms is frequently overlooked I have made an 
autopsy on a child who died of peritonitis following operation on 
an inguinal hernia The bladder had been mistaken for the 
muscles of the abdominal wall and sutured to Poupart’s ligament 
Prognosis. — There is danger that the surgeon may not recog 
mze the bladder at the operation, may puncture it, or include it 
in a ligature, and fail to appreciate the significance of the aymp 
toms which follow If the bladder be recognized and treated at 
the operation the danger is not great Hermes found the mor 
tahty of hernia operations involving the bladder to be 19 5 per 
cent , when the bladder was uniDjured it was G 5 per cent , and 
when it was injured 26 o per cent 

Treatment. — When urethral obstruction is present this 
should be remo\ ed, and in some cases when the cjstocele is mtra 
peritoneal it may be controlled by a truss In the great majority 
of cases, however, the hernia is irreducible and an operation is 
necessarj When the bladder is found within the hernial sac it 
is reduced with the other contents, adhesions to bowel or omentum 
being first separated, and the radical cure of the hernia earned 
out w the usual manner If the prolapsed bladder is recognized 
outside the sac it should be dissected off and returned to the 
abdomen without being opened If a considerable portion of the 
bladder is covered by peritoneum, this may be left adherent to 
the bladder and excised from the sac Great care is necessary to 
avoid tearing the bladder wall during the dissection 
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After radical euro of the hernia, care should be taken to 
remove urethral obstruction, if such exists 

If the bladder be opened during the operation, it should be 
carefully dissected off the sac and the opening closed by a double 
hjcr of catgut sutures The bladder is then returned to the 
pelvis, the hernia operation completed, and a catheter tied in 
the urethra for a week Should anj sign of pericystitis super- 
vene, a median suprapubic incision should be made and the 
perivesical extrapentoneal space drained through this 
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INVERSION - AND PROLATE OF THE BLADDER 
(URLTIIRAL CYSTOCELE) 

There are two forms of urethral cjstocclc In one, inversion 
of the bladder, the whole thickness of the bladder wall, including 
the peritoneal investment, is inverted through the urethra, while 
in the second the mucous membrane is prolapsed through the 
urethra The condition occurs in women and female children 
(Gross collected 7 cases of complete inversion, 5 in girls between 
14 months and 4 jears, and 2 In adult women ) 

Etiology. — Except in one or two cases in which the urethra 
was destroyed, little is known in regard to the causation But 
the exciting causes are straining from crying, coughing, sneezing, 
constipation, and diarrhoea iDrokawa has described a case 
following pertussis 

Varieties and diagnosis. — Inversion of the bladder, which 
is very rate, vanes m degree (i) The whole bladder may be 
inverted into the urethra and appear at the external meatus 
os a round swelling, the size of a walnut or an orange, covered 
with Teddened, easily bleeding mucous membrane The tumour 
is tender, elastic, increases in size on crying or straining, and is 
felt to consist of sev eral Iaj ers It is reducible with difficulty or 
not at all If it project well beyond the urethral onficc it appears 
to be pedunculated, and a probe passed along the urethra beside 
the pedicle enters the bladder and can be swept round the 
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pedicle on all sides Rarel} the ureteric orifices are earned down 
with the prolapsed bladder, and can be recognized emitting drops 
of urine ou the surface of the tumour The patient complains of 
incontinence of urine 

(u) In an. incomplete form of inversion the bladder wall is 
folded inwards into the cavity of the viscus, but is not prolapsed 
through the urethra This variety 13 said to occur m men as well 
as m women The diagnosis is only made by cystoscopy Symp 
tom3 resembling those of stone in the bladder are usually present. 
There are increased frequency, pain on micturition and tenesmus, 
intermittent micturition, and the stream maj only be initiated 
or recommenced by lying on the bach Haunatuna is rare 

Prolapse of the vesical mucous membrane is more frequent than 
inversion An area of mucous membrane is prolapsed through 
the urethra According to Malherbe a glandular cul de sac in the 
neighbourhood of the internal meatus becomes distended with 
urine so that a ndge of mucous membrane is raised, and this 
becomes pedunculated A small tumour of mucous membrane 
appears at the external meatus It lias a translucent appear 
ance and is compressible 

The diagnosis from inversion of the bladder wall is made by 
the sensation of gteater thickness and the presence of the uretenc 
orifices on the surface of the tumour m the inversion A tumour 
of the bladder which has prolapsed through the urethra is firmer, 
does not vary in size and is not compressible 

In prolapse an instrument passes alongside the tumour into 
the bladder, and can be swept round it, but is not free in the 
cavity when it has passed the urethra When it has been reduced, 
cystoscopy shows that there is no growth or prolapse of the ureter 
Polypi of the urethra may protrude from the meatus, but they 
are small, and the attachment of the base to the urethral mucous 
membrane can be demonstrated by a speculum or urethroscope 
tube Prolapse of the ureter lias appeared at the external meatus 
in the female subject, but the thin, transparent appearance of 
the tumour and cystoscopic examination will make the diagnosis 
plain (see p 332) 

Treatment. — There are few ca«es recorded on which to base 
statements m regard to treatment The tumour has been reduced 
and has not recurred (Leech) Leedham Green reduced the 
inversion in his case and injected melted paraffin in a ring around 
the urethra, the hardened paraffin gave support to the urethra, 
and recurrence did not take place 

Cysto uteropexy has been performed the upper part of the 
bladder being fixed to the anterior surface of the uterus This 
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was successful m a case recorded by Peigne Plastic operations 
on the urethra are necessary when prolapse has recurred 

\\ hen the mucous membrane is prolapsed the polypoid portion 
should be removed by suprapubic cystotomy 
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DI\ BRTICULA OF TIIE BLADDER 
A diverticulum is a pouch lined by vesical mucous membrane 
is Inch communicates with the bladder by a narrow opening 
Diverticula should be distinguished from the pouches or sac 
culcs of a sacculated bladder commonly seen in prostatic obstruction, 
in. which there is widespread or universal trabeculation, with 
between the trabeculae innumerable shallow and deep depressions, 
open, without contraction of the orifice, to the bladder cavity 
Pathological anatomy. — Diverticula may be single or mul 
tiple, small as a pea or as large as the bladder cavity, or even 
larger Small diverticula may be solitary, but they arc frequently 
multiple, and when multiple arc frequently arranged in groups 
of two or three, or sometimes even six or seven, svmmetncaUy 
arranged on each side of the bladder 

The orifice is small It may barely admit a crow-quill, hut 
more frequently will pass a pencil, or even the forefinger The 
size of the orifice has no relation to the capacity of the diverti 
culum The edges are sharply defined The opening frequently 
appears as a round hole punched out in an absolutely healthy 
bladder w-afi An oval or slit like orifice is sometimes Jound, but 
is rare 

General trabeculation of the bladder wall is seldom if ever 
present Trabeculation limited to an area around the orifice of 
the diverticulum is frequently found, and may be confined to the 
wall at one part of the circumference of the orifice 

The mucous membrane frequently shows puchenngs and ndges 
which radiate from the orifice at one part of the circumference 
or all round They resemble the puckering of the peritoneum 
at the neck of a hernia when viewed from within the abdomen, 
and give the impression that the mucous membrane is being 
dragged upon from without the bladder (Plate 33, Figs I, 2, 
facing p 440 ) When situated m the neighbourhood of the ureter 
the mteruretenc bar is usually hypertrophied on that side 
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The ureteric onfice may open m the wall of the diverticulum 
or on the margin of the mouth of the div erfciculum In the former 
case the ureter ha 3 probably become dragged into the cavity m 
the process of dev elopment of the sac In the majority of cases 
the ureteric orifice lies m the bladder outside the diverticulum 
Diverticula may be found at anv part of the bladder They 
are most frequently found at the base and lower part of the lateral 
walls, m the neighbourhood of the ureteric orifice, and next on 
the posterior wall Less frequentlj the} are found at the apex 
Rarely they open on the trigone I have seen the opening of a 
aery large diverticulum in the middle line near the posterior part 
of the trigone 

The structure of the wall vanes The cavity is lined by mucous 
membrane continuous with and similar to that of the bladder, 
and is surrounded by fibrous tissue aud usually by a consider 
able quantity of coarse fat In some diverticula there is a Iajer 
of non striped muscle, while m others this is wanting 

Virchow, Enghsch, and others bold that when the muscle is 
present the diverticulum is congenital and when absent the diver 
ticulum is acquired Young was always able to find muscle in 
the walls of diverticula, although the lajer might be very thm 
Diverticula may have secondarj pockets and they are usually 
extensively adherent to the pelvic viscera 

Etiology. — The great majority of diverticula are found in 
men, but they sometimes occur m infants Lower states that 
out of 151 cases of bladder diverticula collected by him there were 
only two patients who were women, and that both these women 
were also suffering from urethral caruncle They are most fre 
quently met with in young adults or m middle age 

While manj of the diverticula ore congenital some are appar 
ently due to urethral obstruction, and are met with in cases of 
stricture and enlarged prostate In some cases I have found a 
history of pelvic cellulitis (from appendicitis, salpingitis, etc), 
and traction from without by adhesions may have been a factor 
Diverticula at the apex of the bladder result from incomplete 
obliteration of the urachus 

Symptoms.— These, apart from the symptoms of obstruction 
due to stricture or enlarged prostate which are present in some 
cases, aud the srmptoms of such complications as cjstitis or new 
growth, ate usually puzzling aud irregular 

In a young man with clear urine there may be attacks of 
frequent micturition at varying intervals, or continuous)} In 
other cases there are attacks of complete retention, relieved by 
catheter, or there may be gradual!} increasing difficultv m mic 
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tuntjon culminating in complete retention In these cases I have 
usually found spasmodic contraction of the compressor urethra; 

In man) cases there are no s\ mptoms which can be ascribed 
to the diverticulum and it is discos cred accidentall) during 
examination of the bladder for some other disease 

Micturition m two parts is a symptom which has been described 
but 13 rarel) seen except in \er) large diverticula Sometimes 
the second suppl) is purulent when the first was clear 

On passing a catheter a somewhat similar phenomenon is 
observed The bladder is apparent!) emptied when the point 
of the catheter dtps onwards and a large quantity of unne same 
times purulent is passed " ith a sound it is sometimes possible 
to feel the edge of the aperture with the beak 

One or several ounces of residual unne may he drawn of! by 
catheter after the patient has pissed all he can 

One or more attacks of h'cmntum may be the onl) symptom 
Small diverticula cannot be felt on abdominal or rectal palpa 
tion \ large diverticulum can be felt os a tumour m the lower 
part of the abdomen In an extensive diverticulum on the nght 
side of the blid ler I could feel a large fluctuating mass in the nght 
iliac fossa when the bladder was distended with fluid and this 
almost disappeared when the bladder was emptied The diverti 
culum was apparent!) adherent to the cwciim Fventually a 
malignant growth developed in the diverticulum and the patient 
died of p) clonephntis ~ 

Diagnosis —The symptoms arc frequently those of cystitis 
with residual unne which is purulent The onlv certain methods 
of diagnosis are cystoscopy and cystography The extent of the 
divcrticul ira cannot by gauged by the cystoscope A stone lying 
m a diverticulum is sometimes seen cystoscopically Usually, 
however the orifice is so small that even a Large stone cannot be 
seen Drawings of the orifices of diverticula are seen in Plate 33 
Tigs 1 2 (facing p HO) and the skiagram of a large stone which 
it contained m Plate 43 Fig 1 (facing p 536) The stone could 
not be seen by cystoscopy 

To demonstrate the dimensions and position of a diverticulum 
cystography should be earned out (see p 391) A number of 
radiograms should be. taken with the patient in different positions 
and also after he has voluntarily emptied the bladder (Plate 32 ) 
Complications — 1 By pressure or dragging upon the ureter 
dilatation of the kidney may be produced Both kidneys may 
be affected 

2 Infection is a common and very serious complication and 
is usually due to septic catheterization There may be acute 




Fig 1 — Large diverticulum (left) and bladder (P 436) 

FJg 2 —Small diverticulum and sacculated bladder (P 436 ) 
Tig 3.-— Small flat diverticulum with two openings Into 
bladder (P 436 ) 


PLATE 32 
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general cjstitis lasting for many weeks and finally subsiding but 
recurring from time to time, or there is continuous subacute 
cystitis with recurrent exacerbations 

A collection of purulent urine, sometimes decomposing, is 
lodged m the diverticulum and pours out into the bladder from 



Fig 117. — Operation specimen of resection of bladder wall 

The upper port on ihow* ihe ere »e<J pert ©f the bladder well ©n nh eh » »rt a m»l tnant irantb 
Below th • ti the orifice of « d eertieolom » th the d veifleulum it«If To the left it the lower 
end of the ureter in »rh ch 1 e* • brittle The oreter «lt transplanted perineal proilateetomy 
Vane ireeVjIeter recovery 

time to tune Pericystitis and peritonitis may occur Ascending 
pyelonephritis is the usual termination in these cases 

3 A calculus may form in the diverticulum, and may follow 
long standing infection of it, but also forms uhere a iery mild 
infection is present (Plate 43, Figs 1, 2, facing p C36 ) 

4 A mabgnant growth may de\ elop on the edge or in the neigh 
bourhood of the orifice, or may arise within the diverticulum 
I have seen instances of each of these, and operated upon three 
cases of the former 
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Prognosis. — The presence of a diverticulum is not in itself 
dangerous, but when infection has taken place the prognosis is 
extremely grave Ascending pj elonephntts supervenes in these 
cases Malignant growth occurs in a small percentage of cases 

Treatment — The ideal form of treatment is excision of the 
diverticulum Palliative measures m the vvaj of lavage and 
suprapubic drainage have but httlc effect and should only be 
resorted to when more complete operative measures arc for one 
reason or another out of the question 

Excision op a Diverticulum 

A vanct) of operations have been used for removal of the 
diverticulum and the technique will vaiy according to the site 
and size of the sac 

1 Excision of a diverticulum from without the bladder. 
— This operation is suitable for large diverticula situated low 
down in the bladder, and may be a prolonged and difficult under 
taking The bladder is washed and distended with 12 or 14 oz 
of fluid A full median suprapubic incision is made from the 
symphysis upwards for 4 or 5 in., and if necessarj the rectus on 
the side of the diverticulum maj be cut across The peritoneum 
is stripped off the bladder to the apex, the bladder is opened, and 
two catgut stitches are placed m the edges of the cystotomy wound. 
The fluid in the bladder being completely removed, the patient w 
raised into the Trendelenburg position. 

The bladder is now raised up into the wound and the peritoneum 
stripped off the posterior wall The abdominal wall is folly 
retracted on the side of the diverticulum, and the bladder pulled 
over to the opposite side 

The Burgeon will find it easier to work standing on the side 
opposite to the div crticulum and drawing the bladder towards him 
As the bladder is freed from its surroundings, it can be drawn up 
into the wound and well over towards the operator The upper 
part of the diverticulum may be difficult to recognize, as it is 
covered with a thick lajer of fat continuous with that over the 
bladder At thi3 stage the forefinger of the unemployed hand is 
introduced into the bladder and through the opening into the 
diverticulum It is then possible to define the upper part of the 
sac and to commence the dissection 

B) blunt dissection the upper part of the sac is defined and 
the finger in the sac hooks up the opening until it comes within 
easy reach of the operator The further procedure depends upon 
the size and adhesion of the sac If the sac is of moderate size 
and is stripping well, the blunt dissection is continued until the 
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sac is completely isolated and its neck well defined The finger 
is then removed from the bladder, the sac is grasped m sponge- 
forceps, and an incision is made at the neck, at the point of 
junction with the bladder wall There is usually a hard ring of 
fibrous tissue at the onfice, and this is cut away with the neck 
of the sac 

As the neck is cut through, long pressure-forceps are placed in 
the edges of the bladder wound, and when the sac is removed 
these are held up and a continuous suture of catgut is placed in 
the bladder wall to close the wound The mucous surface of the 
wound is now inspected from the bladder cavitj to see that the 
wound is accurately closed, a drainage tube placed in the bladder, 
and the cystotomy wound closed up to it A second tube is 
placed in the perivesical area in the site of the diverticulum, and 
the abdominal wound repaired 

The vas deferens is found firmly adherent in almost all cases 
and should be isolated The surgeon maj find it necessary to 
clamp and cut it 

The ureter is adherent to the deeper part of the sac wall, and 
should be aery carefullj dissected o2 it It should not be con 
eluded, when the ureter is found attached to the sac, that it opens 
into the sac cavitj In the majority of cases it docs not do so, 
and careful dissection will isolate it If, however, the duct cannot 
be detached from the diverticulum, it must be cut across and, a 
catgut stitch having been placed m it, laid aside until the sac is 
removed, when it will be implanted in the bladder wall (see p 367) 

The sac is also bound by adhesions to the seminal vesicles, the 
rectum, and the lateral wall of the pelvis The adhesions are 
always most dense and widespread at the lower part of the sac, and 
the dissection of a large adherent diverticular sac from the deeper 
part of the pelvis may be a prolonged and arduous undertaking 

2 Intravesical operation. — When the sac is small an 
intravesical operation may be performed 

A free exposure of the interior of the bladder is obtained by 
Thomson Walker’s self retaining retractors and the patient is 
placed in the Trendelenburg position Tiie lip or the diverticular 
opening is grasped with long pressure forceps on each side, and bj 
pulling on the forceps a cone of bladder wall, with the orifice at the 
apex, is raised up An incision is made through the mucous 
membrane and the muscular wall of the bladder £ m from the 
margin of the hp Bj pulling on the forceps the outer surface of 
the diverticulum begins to appear through the opening and by 
blunt dissection this is gradually cleared until the whole of the 
diverticulum is delivered into the bladder Great cate is necessar) 
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to avoid injuring the vas deferens with its artery, the ureter with 
its accompanying vessels and the veins outside the bladder The 
diverticular wound is closet! with a continuous catgut suture and 
the bhthlcr drained Tins operation is suitable for email diverticula 

3 Invagination of the sac — small diverticulum at the 
base of the bladder may be removed by passing a pair of forceps 
into the sac seizing the wall and delivering it into the bladder 
like the finger of a glove The neck, of the sac vs incised and any 
adhesions are cleared before cutting the diverticulum away 

4 Transperltoneal excision — This method is recommended 
m cases where the diverticulum lies at the peritoneum covered 
area of the bladder The diverticula at this the upper segment 
of the bladder arc seldom of great size nnd they arc not densely 
adherent like those low m the pelvis The peritoneum strips off 
this surface without any difficulty by gauze dissection the 
approach is simple and the exposure good There 13 therefore 
no necessity to open the peritoneum 

Difficulties and dangers ! Sepsis — The danger of sepsis 
has already been alluded to and the treatment described 

Where advanced septic pyelonephritis is present in both 
kidneys the condition of the patient is vety serious and a prolonged 
dissection of a large adherent sac would not he safe In Buch cases 
drainage of the sac should be carried out and if the renal function 
improves the operation may 1 c undertaken at a later date 

Mnrsupialization of the sac when the div orticulum is verr large 
has been practised The neck of the sac is detached from the 
bladder and brought up to the surface an 1 is drained until the 
infection has been dealt with 

2 Stone In the diverticulum — This is a frequent com 
plication but does not add to the gravity of the operation. The 
writer has removed a stone the size of a hen s egg from a div erti 
culum before excising the sac 

3 Malignant growth — This may occur at the onficc of the 
diverticulum or m the wall of the sac The writer has removed 
the growth by free excision m both situations It has frequently 
spread beyond the immediate surroundings of the diverticulum 
before operation is performed 

4 Enlarged prostate — •'Where an enlarged prostate is 
present with a diverticulum of the bladler the diverticulum nnd 
the prostate should be removed at tic same operation. The 
enucleation of the prostate does not add greatly to the gravity 
of the operation. 

5 The ureters — The ureter is adherent to the outer wall 
of the sac in all Large div erticula at the lower zone of the bladder 
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The relation of the ureteric orifice to the diverticulum should 
always bo carefully studied on opening the bladder, and if possible 
a ureteric catheter passed so as to aid identification outside the 
bladder. 

It may be necessary to cut the ureter across and unplant it m 
the bladder wound after removal of the sac 

6 Adhesions to structures fn the pelvis. — The sac may 
be adherent to the rectum, the seminal vesicles, the outer snrface 
of the prostate (covered with recto-vesical fascia), and to the 
lateral wall of the pelvis, when the adhesions ravoh e the internal 
iliac vessels and the large veins in the pelvis 

The most anxious part of the operation is the dissection from 
the lateral vail and floor of the pelvis where those vessels lie 
Good light, free exposure, and infinite patience are necessary iu 
this part of the operation. 

7, Residual urine. — -After removal of a laige diverticulum 
the bladder is usually able to empty' itself completely, but m some 
cases there may still be residual urine The amount lanes in 
different cases from 2 to 0 or 8 oz This residual urine is in- 
dependent of urethral or prostatic obstruction In such a case 
the regular use of a catheter to remove the residual urme and 
wash the bladder is necessary 
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CIUPTER XXXII 
INJURIES of the bladder 
RUPTURE 

Iv rapture of the bladder the outer coat may remain intact or 
more commonlv the whole thickness of the \esieal nail is tom 
The great majority of eases (90 per cent ) take place m male sub 
jects, and usually during the most active period of life (20 to 40 
years) The injury is said to occur more frequently in England 
and America owing to the greater prevalence of field sports and 
boxing 

The bladder is invariably full at the time of rupture, some 
times it is over distended A considerable proportion of case 0 
(35 per cent — Bartels) occur during alcoholic intoxication 

The injury is usually direct ns from kicks blows with the 
fist or knee, falls upon furniture or boulders crushes between 
buffers or from machinery In fracture of the pelvis a splinter 
of bone may penetrate the bladder The injury may also be 
due to indirect violence, such as falls from a height or being 
thrown from a a chicle The bladder may be ruptured by the 
muscular effort of lifting heavy weights, or by’ straining under an 
amcsthetic Rupture has taken placo from the effort oi blowing 
a trumpet (Fenwick) and from leaning over the edge of a barrel 
(Zuckcrkandl) In a case that wa3 brought to my notice, a 
farmer returning from a fair endeavoured to mount Ins hire 
backed horse and in doing so struck his abdomen The symphysis 
pubis parted and the pubic bones were separated by some inches, 
rupturing the bladder Prompt operation and free drainage by 
the local surgeon was followed by recovery 

Over distension of the bladder has caused rupture from great 
intravesical pressure This usually occurs from the forcible 
injection of fluid by the surgeon into the bladder It has been 
known to occur from the action of the evacuating bulb after the 
operation of litkohpaxy and from efforts to empty the bladder 
m cases of retention due to spinal injury by pressure over the 
pubes. It is very doubtful if the bladder can be ruptured by 
intravesical tension from the collection of urine when the organ 

412 
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is healthy Cases have, however, been described to show the 
possibility of such an occurrence 

la a bladder which is the seat of malignant or other ulceration 
rupture may take place spontaneously 

Pathology — A few cases of incomplete rupture have been 
recorded, but they are verj rare In a case described later, only 
the raucous membrane was torn The rupture is most frequently 
on the poster© superior wall, and opens the peritoneal cavity 
Extrapentoneal rupture occurs exceptionally and affects the 
an tenor wall Rupture of the base and lateral walls is usually 
the result of fracture of the pelvis The rupture is vertical, and 
m or near the middle line, it is single, and is usually small in 
size, with clean-cut or bruised edges Later inflammatory 
reaction is found around the wound Rarely the tear is trans 
verse or irregular 

When the peritoneal cavity w opened, coils of intestine may 
exceptionally become adherent and limit the extravasation of 
urine and peritonitis Usually, urine escapes into the peritoneal 
cavity, and general peritonitis supervenes When the urine is 
already septic this appears rapidlj Aseptic unne does not cause 
peritonitis, but it is toxic when absorbed, and even if aseptic at 
the time of the accident it very readily becomes infected In 
extrapentoneal rupture the unne infiltrates the pelvic cellular 
planes, and inflammation and suppuration follow 

Fracture of the pelvis is present m 38 per cent of cases 
(Bartels), the pubic bones being the most frequent seat of frac 
turc, then the ischium, ilium, and sacrum The mechanism by 
which the rupture is produced is open to discussion It is stated 
that contact of the distended bladder with the pubic bone or 
with the promontory of the sacrum is the cause and that the 
greater liability of the posterior wall to rupture is duo to its being 
unsupported when compared with the anterior wall, and to the 
more frequent occurrence on it of saccules and diverticula 

When the bladder is fully distended above the pubes the 
danger from an antero posterior blow is rupture of the postero 
superior wall, while a partly distended bladder is more Iihel> to 
be dnven down into the pelvis and sustain injury to the base 
The slower forms of violence are said to be more likely to produce 
a partial rupture 

Symptoms. — Shock is present, as in other abdominal injuries, 
and is pronounced aud frequently prolonged, but it may be absent, 
and when the rupture is uncomplicated by other injuries some 
time may elapse before other symptoms appear These are pam, 
great desire to micturate, and straining but inability to pass 
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water The spasms come on at intervals and maj be a cry severe 
The abdomen is rigid and tender on palpation There is no dull 
ness corresponding to a distended bladder, and the patient lias 
not passed water lor several hours Fer rectum there is bulging 
in the pouch of Douglas 

On a catheter being introduced a little bloody unne is with 
drawn Rarefy the catheter passes through the rent in the 
bladder wall into the peritoneal cavity, and a very large quantity 
of urine can be drawn off If a catheter 13 passed several times 
within a short spice it is found that the quantity of unne in the 
bladder is alwajs the same, for any excess of fluid escapes into 
the peritoneum If, after emptying the bladder, the patient be 
set upright for a very short time, a quantity of unne will be found 
to have filled the bladder again having passed in from the pen 
toneal cavitj (Morel) 

IV hen the rupture is crtrapentone.il, dullness appears above 
the pubes and there arc tenderness and ngidit} The infiltration 
spreads in the pelvis and escapes h> the sciatic notch into the 
buttock, by the obturator foramen into the upper part of the thigh, 
or along the inguinal canal into the scrotum Abscess formation 
and the development of fistula) follow, and then thrombosis of 
veins and septicemia 

In mtrapen toneal rupture pentomtis appears within the first 
twelve hours, the abdomen becomes distended, and there are 
vomiting, hiccough, a rapid pulse, and other signs of severe 
peritoneal infection Death maj rarely tike place without signs 
of pentomtis and is then probably due to the toxic effect of the 
unne 

In a case of partial rupture of the bladder which I was asked 
to sec by mj colleague Mr Jackson Clarke a boy aged 5 was 
knocked down by a motor car but it was doubtful if the wheels 
had passed over him Soon after the accident he passed unne 
containing bnght blood Seven hours after the accident he was 
suffering from shock there was a ha?matoma over the left iliac 
crest left loin and left inguinal region The abdomen was slightly 
rigid and there was tenderness to the nght of the umbilicus and 
in the hypogastrium The pelvic girdle was intact On passing 
the catheter, clear urine flowed at first and was followed by bright 
blood The blood disappeared from the unne in twenty four 
hours Cystoscop) six days after the accident showed the whole 
mucous membrane of the bladder dotted with tiny petechias like 
a rash , in some places they were grouped On the nght side 
of the bladder near the apex there was a gutter like tear of the 
mucous membrane about J m m length The edges were sharp. 
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1 and slightly everted, the base red and granular (Plate 33, 
3, facing p 440) Convalescence was uneventful 
iagnosis.— The diagnosis depends upon the history of an 
y and the feelmg of something having given way, followed 
trangurj and the inability to pass urme, nud by the bladder 
g found empty with the catheter, or only a small quantity of 
d stained unue being withdrawn 

''rom rupture of the urethra the diagnosis is made by the 
nee of blood at the meatus and of perineal swelling both of 
eh are characteristic of injuries to the urethra 
In rupture of the kidney there may be symptoms similar to 
se of rupture of the bladder The history of the blow in the 
ibar region, the comparative absence of bladder irritation, 
i the absence of pain in passing water together with tenderness 
the loin, are characteristic features of renal injury 
In cases of fracture of the pelvis it is often doubtful if the 
dder is ruptured, and the more so that retention of urine is 
quently present In these cases the bladder will be found 
>tended On rectal examination the pouch of Douglas is not 
led with fluid. On passing a catheter the urme is drawn off, 
bile m rupture of the bladder a small quantity of blood stained 
me dnbbles feebly away 

The injection of flutds into the bladder in order to ascertain 
a smaller quantity is returned and thus assist m the diagnosis 
f rupture, is to be deprecated for there is very grave danger 
f carrying infection and increasing the extravasation of fluid 
he inflation of the bladder with air, which will escape into the 
icntonevl cavity and obliterate the hver dullness is equally 
langcrous Cvstoscopy is only of service m partial rupture, in 
omplete rupture it is not of diagnostic value, as distension of 
die viscus cannot be obtained 

When there is a fracture of the pelvis the rupture is more 
likely to be extrapentoneal Here also there are no signs of peri- 
tonitis and no rigidity of the abdominal muscles In the rectum 
the finger can feel a tender swelling, and there may be ecchymoses 
around the anus As an. indication of the relative frequency of 
mtrapentoneal and extraperitoneal rupture may be mentioned 
31 F Campbells analysis of 55 cases of bladder rupture of which 
34 were intraperitoneal and 21 extraperitoneal 

Exploration of the bladder by suprapubic cystotomy is the 
most satisfactory method of making an exact diagnosis, and is 
a preliminary to treatment 

Treatment.— In complete rupture operation should be per- 
formed as soon as the diagnosis is made, unless the shock is very 
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profound, when n few hours’ delay is permissible m order to allow 
the patient to rail} 

When the diagnosis of tniro peritoneal rupture is clearly estab 
iishcd the abdomen is opened in the middle line below the 
umbilicus and the urine and blood ore mopped up The patient 
is then raised into the Trendelenburg position, the intestines are 
packed aside and the pentoneal surface of the bladder is carefully 
examined If the opening is withm reach its extent is examined 
and brought up as near the surface as possible, and sutured m 
two Layers, and Lemberts sutures are added A catheter should 
be tied in the urethra and a dram placed m the peritoneum If 
the wound from its position, is inaccessible, it will only be possible 
to drim the peritoneum and to tie a catheter m the urethra 
When the rupture is exlrapenton'al a suprapubic incision is 
made down to the bladder and the anterior face examined If 
the rupture is easily accessible it is sutured and a suprapubic 
dram inserted m the bladder If the rupture is inaccessible— a 
\crj rare condition when the Ircndelenhurg position, good re 
traction and proper hgbttng arc used— the bladder is drained 
suprapubicall) and if necessary a counter dram is inserted m 
the perineum 

Results — Dnmbnn and Popm found that the mortality of operations in 
intrapcritoncal rupture was 43 5 per cent in 78 caaca, and when only the 
list aix jcaw wero taken tho mortality fell to 20 5 per cent. Death, when 
it occurred, w aa due to peritonitis, ahock unnnry toxicmin and hemorrhage 
Tho earlier operation is performed in intrnpentoncnl rupture the better tho 
prognosis Of 13 cases operated on within tho first twelve hours after the 
injury, S recovered white of 21 case* operated on after this limit, 15 died 
(/uckerkandl) At the samo time it is neser too late for operation, for 
recoveries have been recorded when aix days haso elapsed (Illumcr) and 
Q lick successfully operated on a case ten days fourteen hours after the injury 
In non operated cases of cxtrapcritoneal rupture Zuckerkandl gives a 
mortality of 27 per cent Collected cases in which there was urmsry 
extravasation show a high operative mortality Mitchell collected 30 cases 
with a mortality of 83 per cent in I89S 

Of 49 collected cases of extrapentonca] rupture, Wolfer found that C 
were fatal an 1 of IS cases of intrapcritoncal rupture 9 were fatal 

WOUNDS 

Bullet wounds of the bladder are not common m civil life 
and stab wounds are rare Accidental wounds during surgical 
operations arc met with when the bladder is dr iwn into a hernial 
bic, and in operations on the uterus and rectum Falls on sharp 
objects on winch the patient is impaled are not infrequent 
Puncture of the blalder base during attempts at abortion have 
been recorded The wound is almost invariably complete and 
frequently double It may bo intra or extra pentoneal 



xxxn] WOUNDS OF BLADDER 447 

Wounds of the bladder m war are caused by bullets, shrapnel, 
bombs, etc , and the external wound will \ary according to the 
nature of the missile Ragged wounds, large and small, may 
lodge portions of clothing, earth, flints, and other material pro 
duced by irregular fragments of shell, shrapnel, etc Small 
punctured wounds are produced by bullets and stabs The 
missile may reach the bladder from the front, from above or 
below, from the side and from behind, and the track maj be 
short and direct or long and tortuous The missile may injure 
the bladder without penetrating it or it may enter and become 
lodged or penetrate and pass through the organ Injur} to 
neighbouring structures is the chief complication and greatest 
danger The bones of the pelvic girdle and the rectum are the 
commonest structures injured, but fracture of the spine or of 
the femur with injur} to the hip joint and injuries to the large 
blood vessels of the pelvis and its nerves and wounds of the 
intestine are not infrequently noted 

Symptoms —These ma} be due to injury to other organs 
Shock is usuallj present and may be profound but it is some 
tunes completel) absent There are pain, tenesmus and frequent 
desire to pass water with inability to do so Hsematuna ma> 
amount to a few drops of blood during straining or it maj be 
copious, and haemorrhage may fill the bladder with clot Re 
tention of urine may be due to the accumulation of blood clot, 
or to injury to the neck of the bladder, prostate, or urethra or 
the urine may leak m part or entirely into the peritoneal cavity , 
into the pelvis cellular tissue, or into the rectum 'Ike escape 
of urine from the wound may occur at once Or it may be prevented 
by plugging of the wound by the bowel In other cases where 
the wound is long and tortuous the urine m-i} only escape during 
attempts at micturition The escape of Urine nnj be dclajed 
for several da}s until sloughs of the bladder wall separate 
The nature of the discharge is recognized by the quantity 
of fluid, the smell, chemical examination, and blue color 
ation. after the injection of indigo carmine Occasional!} there 
is profuse hemorrhage from the external wound Faces 
and flatus may fill the bladder and escape from the externa! 
wound 

Peritonitis supervenes on the escape of urine into the peritoneal 
cavity , but it may be delayed until the separation of sloughs on 
the seventh or eighth da} Tenderness and ngidity of the 
abdominal muscles are present whether the wound is intra or 
extra peritoneal In small oblique extraperitoneal wounds there 
is perivesical and periurethral extravasation of urine, which 
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becomes infected This is followed by thrombosis in the vesical, 
prostatic, and pel we \Pins 

Diagnosis — 1 Tho position and direction of the wound may 
point to a bladder injur}, and penetrating wounds of the buttock, 
are always suspicious The escape of urine and the presence of 
blood m the unne passed or withdrawn by catheter, and tenesmus 
of the bladder are sufficient to establish a diagnosis Examination 
of a perineal wound with a metal instrument in the bladder will 
assist and rectal examination is valuable Radiograph} is of 
great service in locating retained foreign bodies and demonstrating 
fractures If cystoscop} 13 available it inn} be of service m 
distinguishing between wounds of the ureter and those of the 
bladder, in discovering foreign bodies in the bladder and in 
showing tho position of bhdder wounds 

The diagnosis as to whether the wound is extra or mtra 
peritoneal, maj be impossible at first, for rigidity and tenderness 
may be present in either, and it is important not to wait until 
symptoms ot peritonitis appear before operating 

Prognosis — Intrapcntoncal wounds are grave from the 
certainty of infection and the frcquenc} of injury to other organs 
Extrapentoneal wounds have a better prognosis Wallace gives 
tho mortality of uncomplicated wounds of tho bladder in war 03 
60 per cent , and m complicated wounds tbo prognosis is much 
worse 

Treatment.— Tho treatment is that of penetrating wounds 
of tho lower abdomen Laparotomy should bo performed as 
early as possible and the peritoneal surface examined Wounds 
m this position are easily accessible and should be carefully closed, 
if necessary incising the wound to obtain healthy tissue A 
continuous catgut suture is used Fullerton seared the edges of 
tho bladder wound with the thermo cautery before suturing 
Wounds of tho intestine are searched for and dealt with The 
bladder should be drained with an indwelling catheter for a week, 
and a drun may be placed m the recto-vesical pouch It may 
be necess iry from the nature of the wound to drain the bladder, 
and in this event the wound should if possible be excluded from 
the peritoneal cavity, and a fresh cystotomy wound made, con 
vemently placed for suprapubic drainage If the bladder is not 
found on the peritoneal surface the peritoneum is closed and 
the anterior and lateral surfaces of the bladder are examined 
When the wound is found it may, if the position is suitable, be 
used to dram tho bladder, or tho wound mav be closed and a 
catheter tied in the urethra It will usually be wise to dram the 
perivesical space 
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Wounds of the bladder and rectum demand the freest drainage 
of the bladder, the rectum, and the pelvic cellular tissue. Trans- 
verse colostomy should be performed, the fecal fistula being made 
as far as possible from, the bladder drainage area This -was the 
experience of British surgeons in France, but m a discussion on 
bladder wounds, French surgeons held that colostomy for vesico- 
intestinal fistula was useless and should not be performed Fistuhe 
discharging clear or shghtly infected urine should be allowed free 
surface drainage, and will m a large number of cases heal 
spontaneously. 
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CHAPTER XXXIII 
CYSTITIS 

Etiology. — Inflammation of the bladder is due to the combma 
tion of a bacterial infection with Gome factor which produces 
lowered resistance 

An injury will cause cystitis, and repeated injuries, such os 
arc produced by the presence of a stone in the bladder, will lead 
to the persistence of the cystitis , but if the injuiy is not repeated 
the inflammation is transient, and if the cimso of repeated in 
Junes («uch as the stone) is removed the cystitis spontaneously 
disappears In some cases the presence of bacteria of most virulent 
type in the unne without any known local cause of diminished 
resistance, gi\cs use to cystitis On the other hand, if bacteria 
reach the healthy bladder by the urethra or through the kidneys, 
cystitis is not produced m the majority of casc3 Unne which 
is gw arming with bacteria may be passed through the bladder 
for years without producing cystitis Pure cultures of bacillus 
coil and other bacteria ha\e been injected in expenmental work 
on animals, without producing cystitis \\hen howeier the 
penis has been ligatured in addition to the injection of hactena, 
cystitis is produced 

The predisposing causes of cystitis, Buch as masturbation, 
affections of the female genital organs pregnancy, stneture 
enlarged prostate calculus foreign bodies malignant growths, 
operations upon the bladder, atony from nenous disease etc, 
may act by producing congestion or injur) to the bladder wall or 
stagnation of the urine They \ary at different ages and under 
different conditions In childhood and infancy cystitis is the 
frequent complication of vul\ o- vaginitis enteritis, and stone 
In young men gonorrhoeal urcthntis and stneture, in adult 
men stneture and. atony o£ the bladder from nenous disease, 
in old men enlarged prostate in women pregnancy and diseases 
of the uterus and manes, are the usual predisposing causes 

Bacteriology. — A large vanety of bacteria are found in the 
unne in cystitis, and a mixed infection is frequent Cystitis due 
to the tubercle bacillus will be discussed separately The bacillus 
cob communis occurs more frequently than other hactena, and 
450 
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is often found in pure culture Oilier bacteria that occur alone, 
or in mixed infections, arc the staphylococcus, streptococcus, 
proteus, gonococcus, the pneumococcus of Fraeukel and of Fried 
laender, the Bacillus pyocyancus, and the typhoid bacillus In 
chronic cystitis anaerobic bacteria are frequently found The 
Streptobacillus fusiformis, Bacillus ramosvs, Micrococcus fahdus, 
and others may be found alone or with aerobic bacteria 

The bacteriology of cystitis vanes during the course of an 
attach, whether acute or chronic At one time there may be a 
mixed infection, at another a pure culture There is a tendency 
for certain bacteria to predominate, while others may be found 
in small numbers and have a feeble culture growth When a 
dominant bactcnum has been reduced in virulence or destroyed 
by vaccines, by bladder washing, or by other means, other bacteria 
may be found to increase in numbers Thus, in a case of almost 
pure bacillus coli cystitis the decline of this bacillus is not infre- 
quently marked by the appearance or increase of staphylococcus 

The bacillus eoh has a tendency to persist and to dominate 
the bacteriology of a mixed infection , the strepto- and etaphy lo- 
cocci arc readily displaced by other bacteria, while the pyocyaneus 
tends to persist 

The unne remains acid m cystitis due to the bacillus coh and 
the gonococcus, and also m about half the cases of cystitis due 
to bactcna which decompose urea 

Method of Infection — The bladder may be infected from the 
kidney, the bacteria being borne by the unne The kidney may 
or may not participate in the inflammation, the bacteria are 
usually blood borne, and in the majority of cases bacillus cob is 
the infecting agent Infection may be introduced by way of 
the urethra either by continuity of inflammation, as in gonorrhoea, 
or by the passage of an instrument Bacteria may abo reach 
the bladder through a cystotomy wound or a fistula, or from the 
rupture of an abscess or the formation of a fistula with the bowel 

Pathological anatomy and cystoscopfc appearances. — 
Except m the most severe varieties of cystitis, little or no 
change is found post mortem It is, therefore necessary to take 
advantage of the cystoscope m studying the appearances presented 
m cystitis 

In the majority of cases of cystitis the inflammation does not 
affect the whole surface of the bladder mucous membrane The 
base is most frequently involved, while the rest of the bladder 
may escape , less frequently there is an area of cystitis at some 
part of the organ, sometimes at the apex, while the ba«e is slightly 
affected Occasional!} there are patches of cystitis distributed 
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over the bladder In the more severe varieties of acute cystitis, 
and also in chronic cystitis, the whole of the mucous surface is 
usually inflamed The earliest appearance of inflammation is 
engorgement of the capillary vessels, which appear as a fine intn 
cate network The mucous membrane becomes reddened and 
spong) or woolly, and the outline of the vessels grows less 
and less distinct until the) arc completely obscured The but 
face is now bright red, and the mucous membrane thrown into 
still folds and ndges, with shreds of muco pus or desquamated 
epithelium adhering to it (Plate 3, Fig 1, facing p 45C) llicmor 
rhages ma) occur into the subepithehal tissues and appear as dark 
red or black spots or blotches surrounded bv a halo of intense 
inflammation If there are numerous haemorrhages the condition 
is known ns hicmorrhagic cystitis 

In bullous cjstitis the surface is covered with closel) set yellow 
semitransparent bulltc Tins appearance is usually confined to 
some part of the bladder* such as the orifice of a diverticulum, 
the neighbourhood of the ureter in a virulent descending infinm 
mntmn, or the area around a malignant growth, or it may extend 
o\er the whole base It may be quite evanescent Small, closely 
grouped granules in the inflamed mucous membrane are character 
istic of follicular cystitis 

In C)Stic cystitis there are ) cllow sago-grain like follicles which 
may be scattered or grouped together, and may be surrounded 
by a halo of inflammation, or b) only n few injected vessels 
(Plate 34, Fig 2 ) Groups of small evsts may form m inflamed 
areas and project from the surface m masses like bunches of grapes, 
or there ma) be solid projecting masses In these cases there 
maj be c>sts m the ureter and renal pelvis Stoerk and Zucker 
kandl have found that the C)sts result from the closure of the 
orifices of small invaginations of epithelium, or by the fusion of 
papillary excrescences on the surface Adeno-carcinoma may take 
origin in these cysts 

Extensn e deposit of phosphatic salts may take place in patches, 
along the ndges of inflamed mucous membrane or over large areas of 
the bladder Tbs may be heaped up into irregular projecting masses 

Necrosis of the superficial layers of mucous membrane mixed 
with fibnn forms a membrane which is cast off, and the con- 
dition is named cronpous or diphtheritic cystitis The infection 
in these cases 13 usuall) streptococcal 

In very virulent infections exfoliation of the bladder mucous 
membrane ma) take place, and the necrosed membrane is passed 
as a cast of the bladder Emphysema of the mucous membrane 
has been described 
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Ulceration is usually cotifiued to the superficial lojers It is 
frequently found along the summit of ndges and folds, and may 
extend more widelj Less frequently there is a circumscribed 
deep round or m al ulcer, with a heaped up, sharplj defined edge 
(Plate 34, Tig 3 ) I have also seen a spreading ring like ulcer 
commencing at the apex and advancing to the base 

Leucoplakia is found m stone and other conditions of chrome 
irritation, and there maj be a single patch or several patches 
The surface is dry, grejish or yellowish white, and parchment 
like The edges are irregular, and the surrounding mucous mem 
brnne is deep red and intensely inflamed 

The epithelium becomes transformed into squamous epithelium, 
which is heaped up in thick masses In chrome cystitis there are 
infiltration and sclerosis of the submucous tissue and muscular 
layer, and a great increase in the perivascular fat, which becomes 
fibrous and adherent The bladder becomes contracted and the 
canty permanently diminished 

When cystitis complicates urethral obstruction there is tlucken 
ing of the bladder wall from hypertrophy of the muscle 

In stricture, trabeculation is always less marked and saccu 
lation less pronounced than in enlarged prostate In the latter, 
sacculation with thinning and atrophy of the muscular layer is 
frequently present Calculi often form m the bladder m chronic 
cystitis, especially when there are saccult or residual unne 
Symptoms, — The symptoms of cystitis arc frequent mictun 
tion pain, and changes in the unne 

Increased frequency of micturition usually drawB attention 
to the condition The frequency varies with the intensity of the 
cystitis In slight cases the unne may be pissed every two hours, 
and there is some urgency when the call to micturate is felt In 
severe case3 a few drop3 of unne are passed every few minutes, 
and necessity to pass water is uncontrollable, so that a form of 
active incontinence is produced In the lesser grades the patient 
sleeps throughout the night, but in severe cystitis the call to mic 
turafce is powerful and frequent during the iughfc as weft as the 
da) The bladder may be eo sensitive that spasm is induced 
by jarring the bed, or a breath of cold air, or a hot or cold dnnk 
Polyuna frequent]} accompanies the frequent micturition, and 
is saul to be due to a reflex influence on the kidney It diminishes 
as the frequency subsides 

Pam is present to a varying degree There is scalding pain 
along the urethra on passing water, atid intense desire and pain 
when an attempt is made to hold the unne In moderate!) ei ere 
cases there is discomfort at the end of mictuntion, and a feeling 
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that the bladder Ua3 not been emptied, and tn severe cases a 
cramping pain at the neck of the bladder, m the rectum, along 
the urethra to the end of the perns, and sometimes radiating dorm 
the thighs » 

Pyuria is ala ays present, but vanes greatly m amount The 
pus is mixed with mucus m varying proportion It may form a 
haze which settles to the bottom of a glass as a billowy scmitrans 
lucent mass, or in more sev ere or chrome cases it forms a slimy 
tenacious deposit which clings to the bottom of the receptacle 
The quantity of mucus and pus is not subject to sudden variation 
unless the cystitis is complicated by sacculation or diverticula 
of the bladder, pyelitts or some other disease which permits of 
accumulation and sudden discharge of pus The unne is mixed 
with Wood m severe cases, in lcs3 severe cases there may be 
terminal humatunn In most cases no blood is seen with the 
naked eye, but am frequently blood corpuscles are found with 
the microscope m the acute stage 

Fever is not present unless cystitis is complicated by renal, 
prostntic, or some extnvcsical inflammation There is tender 
ness on pressure above the pubes and on rectal and vaginal exam 
rnation The bladder wall can be felt from the rectum thickened 
and contracted The capacity of the bladder is reduced to a 
degree corresponding to the intensity of the inflammation In 
acute cystitis the bladder ma\ not retain more than J oz of 
fluid, m less acute cystitis the organ may hold I oz or several 
ounces. 

Cystoscopy is difficult and may be impossible m acute cystttis, 
and it is advisable to wait until the acute stage has passed before 
using the evstoseope There is difficulty in obtaining adequate 
distension of the organ or a medium clear of pus and blood 
Cystoscopy shows that m a large proportion of cases of cystitis 
the inflammation affects a small area of the bladder, usually 
at the ba3c \\ hen the inflammation is descending and mild on 
area surrounding one ureter and involving the tngonc is alone 
affected , when inflammation has reached the bladder by ex- 
tension from the urethra (urcthro-cy stitis) the trigone is most 
acutely inflamed In other ca<»e8 cystitis consists of scattered 
patches of inflammation ov er the mucou3 surface or of an inflamed 
area at the apex or elsewhere 

The illumination is more difficult in cystitis than jn a norma! 
bladder, for the reflecting property of the mucous membrane 
is diminished by desquamation of the surface epithelium 

The appearances seen on cystoscopy have already been 
described (p 451) 



wmiiJ CYSTITIS: DIAGNOSIS 455 

Complications.— Retention o£ urine may occur as a compli 
cation of cystitis, usually in cases of stricture of the urethra or 
of enlarged prostate, but also m atony ol the bladder from nenous 
disease Ascending infection of tbe kidneys is a constant danger, 
especially when obstruction is present, and is the cause of death 
m most of the fatal cases of cystitis 

Abscess of the wall of the bladder, or surrounding a saccule, 
or m the pemesieal tissue, may complicate chrome cystitis 
Diagnosis. — -The diagnosis of cjstitis wvohes a number of 
questions 

1 Are the symptoms due to cystitis or to some con- 
dition outside the bf adder ? (a) Extra-urinary causes of vested 
symptoms — 'Pam in the bladder of a dull constant aching char 
acter, sometimes also m acute attacks may occur in tabes and 
reflex pain is observed in cases of haemorrhoids and anal fissure, 
and there is a condition known as neuralgia ’ of tbe bladder in 
which pain 13 present without recognizable cause In these coil 
ditions there is pam but no pyttna 

Frequent micturition may also be caused b) extra! esical cou 
ditions such as pregnane}, ovanan or fibroid tumours prolapse 
of tbe uterus Here also pyuria is absent 

(6) Urinary causes of vesical symptoms without cystitis — 
Frequent micturition maj be due to tbe passage of large quan 
titles of unne m diabetes melbtus diabetes insipidus hysterical 
poljuna, etc In such cases pain w usually absent but there 
may be dull aching vesical pam 

Iu highly acid urines and urines containing oxalate crystals, 
and m phosphatuna frequent and urgent micturition with pam 
is often present The condition of tbe unne, tbe absence of pus, 
and the effect of treatment distinguish these cases 

Occasional!} frequeiit micturition due to urethral obstruction 
m stricture may be ascribed to the effect of the obstruction 
on a sensitive bladder apart from cystitis 

In enlarged prostate frequent micturition is an early and prora 
rrrerttf sj mptfam when no cysdnter cr present!' fib's' or dete psctl 
to the pressure of the enlarging prostate on the base and sphincter 
of tbe bladder, and partly to tbe exposure to tbe unne in the 
bladder of the sensitive mucous membrane of tbe prostatic urethra, 
which is dragged up through the vesical sphincter by the Ultra 
vesical projection of the prostate 

"Urethral polypi in the male or female urethra may cause fre 
quent painful micturition Reflex bladder pain and frequency of 
micturition are common in certain diseases of the hidnej , notably 
m tuberculous disease, calculus, and pjehtis In these cases the 
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ureter of one sulc may show congestion and other slight t hinges 
and the tngonc naj be infected, but usually no changes referable 
to cystitis can be found m the bladder In pyelitis the frequency 
js prmcipalh nocturnal TJic diagnosis is made by the discovery 
of pus and bacteria m the unne and by the use of the cystoscope 

2 Is the cystitis primary or secondary 7 — -This question 
only applies to the condition at the time of the examination, for 
the bladder is an internal organ at which bnctena armc bi the 
urethra the ureter, or the blood stream, or from the bursting of 
an abscess through the bladder wall , and primary infection in 
the ettict sense only occurs m cystotomy or other wounds of the 
bladder 

In a secondary cystitis the remoinl of the primary extnnesical 
focus is followed by disappearance of the cystitis 

The bladder tna\ be infected from the kidney in cases of renal 
calculus pyonephrosis py cloucphntis renal tuberculosis etc, 
or there may be infection from the urethra (urethro cystitis) in 
acute subacute or chronic urcthntis The source of infection m 
subacute and chrome cases is the prostatic urethra, and there 
is usually chronic prostatitis os well 

In renal suppuration there may be symptoms of disease of 
the ktdney such as pain tenderness enlargement of the kidney , 
and if no cvstitis is present, tenderness of the bladder and pain 
on distension with fluid are absent The unne sometimes con 
tains cells from the renal pels is, and tubules and occasionally tube 
casts while vesical epithelium is absent The reaction of tbe 
urine m renal affections is usually acid from the blending of acid 
unne from the second kidney, but this is not a rcbable point in 
diagnosis for the unne may be alkaline m renal disease and acid 
in some forms of cystitis The pus in py elitis or py elonepbntis, 
and especially in pyonephrosis, is greater in quantity than in 
cystitis and forms a heavy, flat layer at the bottom of the gla«s, 
and it is liable to sudden and marked lanations in quantity In 
cystitis the pus is mixed with mucus, nnd forms on irregular 
deposit which is shiny and tenacious Variations in quantitv do 
not occur When cystitis complicates suppurative renal disease, 
the combination of a heavy substratum of pus with an upper 
layer of muco pus is observed 

The diagnosis of cystitis secondary to renal disease is made 
by the cystoboopic inspection of the uretenc on flees lie mfiam 
inatory area may surround one ureter or it may affect the whole 
bladder surface The orifice shows inflammatory changes, and 
tbe efflux is purulent In slight cases tbe ureteral catheter may 
be necessary to ascertain tbe origin of tbe infection 
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In urcthro-cystitis there are signs of urethral inflammation 
and the use of the urethroscope and cystoscope confirms the 
diagnosis Entero-vesical fistula mm be the cause of acute 
cystitis and of chrome cystitis with acute exacerbations The 
diagnosis is made by examination of the unne and by cy^toscopv 
3 In primary cystitis, what is the cause ?— kcute spouta 
neons cystitis is mo<fi freqnenth due to the bacillus cob but al^o 
to other bacteria Subacute and chrome cystitis mav be purely 
bacterial, or there may be a diverticulum stone or growth of the 
bladder with secondary infection Of cases of malignant growth 
of the bladder, 40 per cent come under observation ns coses of 
chrome spontaneous cystitis The unne xn all subacute chrome 
cases should be carefully examined bactcnologicaliy and histo- 
logically, and the bladder inspected with the cystoscope 

Prognosis. — In acute cystitis without complications the prog 
oa>i3 is good The ettsek Jests from bxro to /our or fire weeks 
and, if there is no focus of recurrent infection m«ide the bladder, 
recovery is usually complete When a diverticulum or sac-cub 
of the bladder are present, recurrent attacks and eventually 
chronic cystitis, may be expected 

Cystitis complicated by urethral obstruction rarely disappears 
unless the obstruction is completely removed Cystitis in an 
atonic bladder in nervous disease usually becomes permanently 
established and the chronic inflammation is subject to acute 
exacerbations from tunc to time, usually as the result of infection 
from outside sources When suppuration in the kidney is the 
primary disease and cystitis is secondary, the latter will not be 
relieved until the renal infection is remold 

Ascending pyelonephritis is the final stage of most of the fatal 
cases of cystitis The infection may ascend spontaneously or 
may follow upon bladder washing 

Treatment. Acute cystitis — In acute cystitis the patient 
should be confined to bed and treatment chiefly directed to sooth 
mg the inflamed bladder The diet should consist mainly of 
milk, eggs custards soups and light farinaceous foods Alcohol 
should be interdicted Diuretics such as ContrexcviHe, Vittel, 
Vichy, and Evian waters, barley water buchu and parsley tea 
are administered to render the unne less irritating Vhen the 
unne is acid the administration of alkalis is i»f great value Citrate 
of potash 20 gr , pot bicarb 20 gr , magnesium sulpliatc 30-60 gr , 
or liquor potass® 5 minims, may be given, and sandalwood od 
has a soothing effect (10 minims in capsule or emulsion) To 
reduce the painful spasm of the bladder the following are useful, 
viz tincture of belladonna 5 or 10 minims, tincture of hyoscj anms 
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IS minims, tincture of opium 5-15 minims, and bromide of cun 
pbor 5 gr , by tbe month , and lupulm 4 gr , extract of belladonna 
J gr , and morphia gr , given singly or in combination as sup- 
pository, and repeated twice or thnee in the twenty four hours 
provided morphia and belladonna are not being administered b) 
the mouth Hot sitz baths are given twee or thrice a da), the 
patient being well covered up during the bath, wluch lasts for 
ten or twenty minutes, and thoroughly rubbed down afterwards 
Hot fomentations to which laudanum inn) be added, are applied 
to the lower abdomen and perineum, and when intense strangury 
is present a small enema of hot water containing nntip) nn 20-30 gr , 
or a vaginal douche of similar composition, may be given Two 
tcaspoonfuls of starch and 15 or 30 minims of tincture of opium 
ma) be added to the enema 

Occasional!) a Uv podermic injection of morphia J gr with 
atropine 1 1 B gr ma) be necessary 

The bowels should be free!) opened bv a smart saline purge, 
and a dailv aperient such as Apenta Humndi J&nos or cascara 
given No attempt should be made to wash the bladder at this 
stage In ver) painful c>stitis an instillation of a fev drachms 
or ounces of distilled water containing antipvrm 2 per cent, and 
laudanum i to 1 per cent , or of orthoform 5 to 10 per cent , in 
oil, may be cautious!) introduced 

Subacute cystitis — The acute stage lasts from three to ten 
dn)s, and is followed b> a subacute stage In subacute cystitis 
the patient ma) be allowed up and a less restricted diet per 
mitted, but all highl) spiced foods, and curries, much meat, coffee, 
and all alcoholic drinks are forbidden 

Urinary antiseptics should be administered by the mouth, 
such as bexamme, hctralm, or helmdol 10 gr of each, urodonal 
1 drachm and salol 5-16 gr , and sometimes benzoate of soda or 
ammonia 10 gr, and boric acid 15 gr, wall be found valuable 
If the cystitis is due to the bacillus cob, alkalis should be 
given If, on the other hand, the none becomes alkaline from 
ammomacal decomposition owing to the presence of the BaciUtis 
urea: Itquefaaens in mured infections, alkalis should be withheld, 
and dilute mineral acids, benzoate of soda and ammonia, and 
"boric acid given Sodium acid phosphate 20-30 gr is eopecinTl) 
useful, together with largo doses of urotropino or other urinary 
antiseptics Bladder washing should be commenced when the 
acute symptoms have passed off Vaccine treatment with an 
autogenous vaccine will be found of use in this stage 

Chronic cystitis — In chronic cjstitis a ver) careful examina 
tion with tbe c)stoscope and ureteric catheter is necessary to 



xvmi] BLADDER-WASHING: INSTILLATIONS 459 

ascertain whether there is some factor such ns renal suppuration, 
stone, enlarged prostate, or div erticula which may act as a contn 
butory cause and prevent resolution of the cystitis Any such 
complication must be dealt with before the cystitis can be cured 

The treatment is similar to that of subacute cystitis The 
diet should be that already described under the heading of urinary 
infections (p 132) Alkalis or acids and urinary antiseptics are 
administered as m subacute cystitis 

Bladder washing plays a prominent part m the treatment , a 
visit to one of the Continental spa3 such as Wildungen Contrexe- 
ville, or Vittel is frequently of great service Vaccine treatment 
is occasionally beneficial, while drainage of the bladder with daily 
flushing or continuous irrigation may become necessary 

Bladder-washing — This is suitable for subacute or chronic 
cystitis, A large rubber or silk, wove coude catheter with a 
trumpet-shaped outer end is sterilized and carefully passed into 
the bladder An irrigating can hung 2 or 3 ft above the level of 
the Tecumbent patient contains the solution selected, the tempera 
ture of which is about 100° T It is provided with rubber tubing 
an easily manipulated stop cock, and a glass nozzle A metal 
bladder syringe of eight ounces’ capacity may be used to rcphec 
the irrigator The fluid is allowed to flow through the catheter 
slowly until the patient begins to feel slight discomfort, when 
the nozzle is removed and the fluid run off Several pints of 
solution are used in this way, and the mechanical action of 
free washing with large volumes of fluid plays an important 
part 

A double way catheter does not wash the bladder so thoroughly 
as a single bore instrument 

In some cases masses of tenacious rauco pus adhere to the 
bladder wall or obstruct the lumen of the catheter In acid cystitis 
a preliminary washing with a weak alkali such as bicarbonate of 
soda, 1 or 2 per cent, is useful, while in very alkaline cystitis with 
deposit of phosphates I have found much benefit from the use 
of a weak solution of acetic acid, \ per cent Solutions that may 
l os oaei ior washing Vue Via&ier tat ptfcas&yasfc yATavw^'vw'iAa. 

1 m 5 000 or 10,000, oxy cyanide of mercury 1 in 1,000 or 6 000, 
hiwodide of mercury 1 in 10,000 or 20 000, tincture of iodine 
|-1 drachm to the pmt, nitrate of aih er 1 m 10 000 or 20 000, 
peroxide of hydrogen 1 m 10 or 1 m 50 of the twenty volumes 
lysol 1 per cent , protargol per cent Of these the most 
generally useful is a w r eak. solution of silver nitrate 

Instillations — The instillation of small quantities (|-2 
drachms) of more powerful solutions is sometimes useful These 
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Suprapubic drainage 13 preferable to perineal unless there 13 
a stricture of the urethra, when penneal drainage can he com- 
bmed with external urethrotomy In other eases the bladder can 
be more thoroughly explored b> the suprapubic route, and drain- 
age and washing can be more easily earned out. The penneal 
tube does not dram the lowest part of the bladder, since the end 
of the tube projects into the bladder at the internal meatus, which 
is the highest part of the fixed portion of the bladder when the 
patient lies on Ins bach Ihc suprapubic drainage tube passes 
to the bottom of the bladder, and this part is more readily drained 
and washed 

Continuous Irrigation. — This 13 earned out by the supra- 
pubic route, and can com emcntly be arranged by using an Irving 
suprapubic drainage apparatus Through the Bmall hole in the lid 
of the apparatus a rubber catheter passes, and descends through 
the rubber tube m the suprapubic wound to the lowest part of 
the bladder To the outer end of tins catheter rubber tubing is 
attached, and leads from a reservoir placed abote the level of 
the patient The flow is regulated by screw clips so as to allow' 
of a gentle continuous stream, and arrangements must be 
made for keeping the fluid in the reservoir warm Or the flow 
into the bladder may bo through a retained catheter in the 
urethra 

Serum and vaccine treatment .— Scrum therapy consists in 
supplying the patient with antibodies contained in the serum of 
an animal artificially immunized by inoculation with bacteria 
In acute cystitis this method may be useful Antistreptococcic 
scrum is obtained from animals inoculated either with one strain 
of streptococcus or with sev eral strains from different sources (poly- 
valent) Anti colon bacillus serum has not yet been widely used 
The serum is injected subcutaneously, and a large initial dose 
(20 cc) is given, followed by smaller doses (10 cc) Calcium 
lactate should be given at tbo same time as the serum in order 
to prevent serum rashes nnd joint troubles Care must be 
taken not to continue the treatment too long, lest the state of 
hypersensitiveness to the serum, known as anaphjlaxis, be 
produced 

Vaccine treatment is most suitable for cases of subacute and 
chrome cystitis It consists in the inoculation of the patient with 
graduated do^es of vaccine with the object of increasing the resis- 
tance to the special bacteria b> the production of antibodies The 
vaccine should be prepared from cultures of the patient’s unue 
Stock vaccines are of much less value The bacteriology of the 
urine is investigated, and if the infection is by a pure culture a 
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vaccine from tliat strain is obtained If several varieties of bac 
tena are present the dominant species is selected, or if more than 
one grows luxuriantly a mixed vaccine is prepared The vaccine 
Consists of a measured number of the bacteria sterilized 

For a period of forty eight hours after the inoculation the 
resistance of the patient is lowered (negative phase), and then it 
rises, and remains high for several daj s, falling again to its previous 
level or a little above at 

The inoculations should begin with small doses at intervals 
of three or four days, the doses rising continuously, and the 
interval being extended to a week or longer The more acute the 
disease the smaller the dose of raceme If possible, a reaction 
should be avoided It is shown by a feeling of malaise, pain3 
in the back and head, and a slight rise of temperature, with 
increased irritability of the bladder The most frequently used 
vaccine is that of the bacillus cob, and this may be employed 
alone when the culture is pure, or in combination with other 
vaccines when it is mixed The inoculations can usually be 
commenced with a dose of 3 millions given every three or four 
days, the dose being raised to 4 and 5 millions with extension of 
the interval to a week, and then to 10, 15, 20, 30, 40, 50, 00, 80, 
100, 150, and eventually to 200 millions, and even higher The 
staphylococcus is given m doses commencing at 100 to 250 
millions, and rising to 500 or 1,000 millions , the streptococcus 
in increasing doses of 2, 3, 5, 10, 20 millions, and more The 
treatment may extend over several months 

Vaccine treatment is frequently successful in reducing and 
causing the disappearance of cystitis, but in many cases bacilluna 
remains and resists all treatment, and at a later date relapses of 
the cystitis occur 

Malakoplakia — Malakoplakia of the bladder is a condition 
first observed as a post-mortem finding by V Hansemawi Since 
then there have been recorded many instances discovered 
cystoscopically during Ufe The lesion shows itself to the naked 
eye as multiple rounded plaques in the mucous membrane of 
the bladder varying in size up to about 2 cm m diameter The 
plaque3 arc sbghtly elevated, fiat-topped, or m the case of the 
larger ones, umbihcated in the centre and of a yellowish colour 
They maj become confluent and are frequently surrounded by 
a zone of hyperemia, but they do not ulcerate (Plate 40, Fig 4, 
facing p 522 ) Malakoplakia has also been found w the ureters 
and renal pelves, and one case has been published of its presence 
in the substance of the kidney 

Microscopically each plaque is found to consist of a mass of 
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cells immediate!} beneith the epithelium which o\er the summit 
of the miss lias disappeared The cells arc large and sometimes 
Jui\e more than one nucleus Besides the nucleus man} of the 
cells contain rounded bodies that gt\ c the micro-chcmical reactions 
of iron, and arc known ns 5Iicba Its Gutmann bodies 

The etiology of the condition is still obscure but it would 
appear to arise in some wu} as a result of a chrome, non specific 
unnar} infection Support is lent to tins b> the fact that masses 
of coliform bacilli have been found m the neighbourhood of the 
plaques m man} cases 

The symptoms to which it may gi\ c rise are those of o chronic 
cystitis, but very little is known of the clinical course taken by 
the disease Treatment consists of attention to any urinary 
infection present and when the area affected is circumscribed 
excision may be carried out Usual!} the plaques arc scattered 
o\cr a wide area and destruction b} figuration is likely to be 
successful 
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INTERSTITIAL CYSTITIS, IRRITABLE BLADDER, SUB 
CUTANEOUS ULCER Or Tin: BLADDER, ELUSIVE 
ULCER OP THE BLADDER 
A condition various!} known under these titles has been the 
subject of discussion for some }ears The condition was first 
described by Nitre in his textbook of cystoscopy and has been 
known in this country as the * irritable bladder ” The terra 
“ulcer” in this connection is misleading and unsuitable, for there 
is no breach of surface and “clusiac” has no pathological or 
clinical significance 
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Hunner lull} described the clinical symptoms and pathological 
changes and reawakened interest m the condition The condition 
is one of adult life, most cases occurring between the ages of 30 
and 60 years There is a great preponderance of female over 
male subjects (40 female to 4 male, Kretschmer) The clinical 
course is chronic and there may be a history of 10 or even 20 
years 

The changes in the bladder wall consist in a fibrosis of the 
subcutaneous tissue This is inelastic and is the cause of pain 
and fissures of the mucosa, on distention of the bladder Beneath 
the fibrous plaque there is round-celled infiltration with congestion 
and sometimes extravasation of blood The muscular wall and 
sometimes the perivesical tissues are involved The absence of 
urinary infection and the situation of the lesion Ime been taken 
to indicate that the condition is a focus of inflammation from a 
blood borne infection, which Hunt likens to that of gastnc and 
duodenal ulcer Bumpus and Metsser claim to have observed a 
selective affinity of certain strains of streptococci for the urinary 
tract, and believe that the infection nnj be due to the strep 
tocoecus The original foci of infection probably reside m the 
tonsils, teeth, and nasal cavities Kejes, however, holds that 
these lesions are the late result of a generalized cystitis 

The symptoms are frequent micturition, pain, and hcematuria 
Frequent micturition accompanied by urgency is invariably present 
It is diurnal and nocturnal and is often worse during the menstrual 
period Pam may be only discomfort and scalding but usually 
it is sea ere and is a prominent feature Pam is situated deeply 
at the neck of the bladder, and along the urethra, in the perineum, 
or m the suprapubic region It is present during the act of 
micturition, and is especially noticed when the bladder is fully 
distended Hsematuria may be intermittent and visible or 
microscopic 

It is characteristic of the condition that the urine is clear 
and sparkling and cultures are sterile In some cases the urine 
is cloudy with mucus and pus and infected with the bacillus coh 
or the staphylococcus, but this is not the usual clinical picture 

On cystoscopy certain areas of the bladder, varying from a 
few millimetres to several inches and situated towards the apex, 
bIiov, definite changes There is reddening and congestion and 
the centre of the area is paler than the periphery Puckering of 
the mucosa and oedema surrounding the area may be noticed 
There is no breach of surface continuity and no gross lesion 

When the bladder is fully distended bleeding points and 
fissures invariably appear at the site of the lesion, and at the 
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same time there is intense pain, usual!) in the suprcpubio 
region 

The diagnosis is made from the long standing frequency of 
micturition, the sphere suprapubic pain and bleeding on distension 
of the bladder the clear 6tenle urine, and the cystoscopic 
nppe irance 

Treatment — Hunncr recommended incision of the aflected 
area of the bladder and reported a number of successes When 
the lesion is circumscribed, this, together with the rest afforded 
by bladder drainage, gives relief from the symptoms This relief 
has, in man) cases, bren found to be temporal) 

Successes ha\e also been chimed for treatment b) figuration 
of the fibrosed areas m the closed or the open bladder (Kretschmer) 
Distant foci of infection are thoroughly treated 


LUl V VTUPt 

Bumpus 1! C , Joum Surp Juno 1021 p 24J 
Hunner, C L., Itoaton J IrJ Burg Juurn 1015 i COO 
Hunt ,Burg Oyn antlOUt A|nll022 p 131 
Kryes, E L ,,Jovm trot, 1022 n 107 



CHAPTER XXXIV 
TUBERCULOUS CYSTITIS 

Tuberculous cystitis is said to be primary or secondary, accord- 
ing to whether it is the original focus m the gernto urinary organs, 
ot is dependent upon a tuberculous focus in the kidney or the 
male genital system 

Primary tuberculosis in the strict sense that the \esical tuber 
culosis is the primary focus in the body does not exist 

Etiology.— V esical tuberculosis occurs in youth and early 
adult life, and is more common in men than in women Cases 
of senile vesical tuberculosis arc occasionally observed 

Primary tuberculosis invades the mucous membrane of the 
bladder by the blood stream At the present tune there is con- 
siderable doubt as to whethei this form of tuberculosis ev cr occutb 
In cystitis secondary to renal tuberculosis there is cither direct 
spread by continuity along the ureter to the bladder, or the deposit 
of tubercle from the infected urine In cystitis secondary to 
genital tuberculosis the tuberculous process either passes directly 
through the bladder wall from the seminal vesicles or prostate, or 
spreads from a dilated and tuberculous prostatic urethra into the 
bladder In cases in which the bladder and kidneys ate tuber 
culous, much discussion has arisen as to whether the tuberculous 
process is primary m the kidney and the infection of the bladder 
a descending one, or the tuberculosis of the bladder is primary 
and the infection of the kidney ascending and secondary 

At one time the ascending theory was universally held and 
was based upon (1) the early appearance of vesical symptoms in 
urmary tuberculosis, (2) some post-mortem records, and (3) 
experimental work 

Cystoscopy has proved that the early symptoms of cystitis 
m urinary tuberculosis are, in the majority of cases, reflex , that 
the bladder is healthy, or at least non tuberculous , and that the 
kidney may be totally destroyed by tuberculosis without giving 
rise to renal symptoms Post-mortem records which are quoted 
in support of the ascending view show the tubereulons process 
surrounding the ureteric orifice of the affected kidney, and might 
equally be quoted m proof of secondary descending infection of 
467 
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the bladder Apirfc from cases of genital tuberculosis, tubercu- 
losis of the bladder is almost without exception accompanied by 
tuberculosis of the kidney, whereas tuberculosis of the kidney, 
or kidney and ureter, is frequently present without tuberculosis of 
the bladder The experimental production of ascending tuber- 
culosis of the kidney in animals by Albarran, Wildbolz, and others 
has proud that by injecting tubercle bacilli into the bladder 
and Jigitunng the urethra or into the ureter and Jjgatunng the 
ureter, a tuberculous infection of the kidney can be produced 
In all these experiments the element of obstruction, temporary 
or permanent, is superadded to the introduction of the tubercle 
bacillus, a condition not found in tuberculosis m the human 
subject 

Baumgartcn has demonstrated that the tuberculous infection 
cannot spread against the stream of the secretion in which the 
bacilli are suspended Not only does he deny the possibility of 
ascending infection of the kidney, but he holds that tuberculosis 
of the prostatic urethra cannot affect the epididymis by spreading 
back along the vas deferens 

In the female the combination of unnary tuberculosis with 
genital tuberculosis is very rare, and the infection of the unnary 
from the genital tract does not occur 

Pathology. — The distnbution of the tuberculous process is 
frequently significant of its ongin It surrounds one ureter in 
cases m which the infection has spread along the ureter from 
the kidney When the process has commenced in the seminal 
vesicle it is found immediately behind the tngonc , when a tuber 
culous collection has ruptured through the bladder wall from 
the prostate a crater like ulcer is found on one side of the tngonc 
In tuberculosis of the prostate tubercles may be found xn the 
prostatic urethra, and tuberculous ulceration extending from this 
part of the urethra into the bladder A tuberculous collection of 
the prostate may rupture into the prostatic urethra and spread 
thence into the bladder, the outlet of the bladder and the prostatic 
urethra being sometimes indistinguishable 

The tuberculous process commences in the mucous membrane 
as greyish tubercles surrounded by inflammation {Piste 34, 
Fjg 4, facing p 45G ) These become yellow from caseation and 
break down, forming a tiny superficial ulcer, the size of a pin’s 
bead, with sharply cut edges, and sometimes co\ercd with blood 
clot Several of these fuse and form larger ulcers 

Very extensive superficial ulceration may be present, covering 
a large area of the bladder wall The exposed surface is pinhish- 
icd and granular, and to it adhere numerous small white flakes 
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Deep ulcers may also be found (Plate 34, Tig 5 ) They are 
round, oval, or serpiginous. The base is greyish red and granular, 
the edge deeply undermined, and often with a thin, frayed margin 
of necrosing mucous membrane The edge is not heaped up 
above the mucous membrane, and, where the condition is chronic, 
yellow tubercles are dotted around with little surrounding inflam 
mation Evidence of healing may be found at one put of the 
ulcer, and of spreading at another In chrome tuberculous cystitis 
where there is no infection by other bacteria the lesions are discrete, 
tho intervening mucous membrane being healthy If infection 
with other bacteria is superadded these characteristics are lost, 
but the serpiginous outline is retained Irregular masses of granu- 
lation tissue may bo found Widespread infiltration of the sub 
mucou3 tissue and of the muscular coat takes place In long 
standing tuberculosis the bladder becomes contracted and fibrous 
The perivesical fat is thickened and fibrous and the bladder 
becomes adherent to the rectum and intestine and, in the female, to 
the genital organs The pelvic lymphatic glands are tuberculous, 
but the formation of a tuberculous abscess is very rare In a 
few cases tho bladder cavity remains large and the wall is trans 
formed into a thin fibrous layer, the contractile power of which 
is lost 

Together with these changes there is tuberculosis of tho kidney 
on one or both sides or tuberculosis of the seminal \esicles or 
prostate Genital tuberculosis in the female is rarely found com 
buied with vesical tuberculosis 

Symptoms. — The symptoms arc those of spontaneous cjstitis 
in a young man or woman The on«et is insidious, and the pro- 
gress gradual but persistent Variations in intensity of the sj mp 
toms frequently follow dietetic indiscretions and climatic changes 
Frequent micturition is the earliest symptom At first this 13 
diurnal and moderate, the call coming every two or three hours, 
but it is progressive and becomes nocturnal and sleep is disturbed 
Small quantities of unne are passed every quarter or half hour 
during the day, and slightly lea a frequently at night Mtctuntion 
13 urgent, and if the patient sleeps heavily the unne is passed in 
voluntarily Pam and intense desire are felt at the neck of the 
bladder when the patient attempts to hold water too long There 
is scalding along the urethra during micturition, and cramp like 
pain in the bladder and pain at the end of the penis, or at the 
external meatu3 in the female 

Hfcmaturia is a frequent symptom, a few drops of bright blood 
passing at the end of micturition In some cases there are 
occasional attacks of more severe iranatuna at long intervals 



470 THE BLADDLIt [ciur 

The unne is pale, faintl) acid of low specific grn it) , and 
contains numerous fine dots and shreds and a small quantity of 
pu3 well mixed, which gives it an opalescent appearance Poly- 
uria is present, and may bo ascribed to the reflex effect of the 
frequent contractions of the bladder, but ia probably the result 
of tuberculous changes in the kidnejs The quantity of pus is 
small, but it is constant The symptoms are unaffected bv move 
ment, but arc influenced by dietetic indiscretions and cold damp 
weather 

Complications.— Severe hicmatuna is rare Retention of unne 
is an unusual complication It may occur when there is tuber 
culosis of the prostate, and I have met with it twice as a post- 
operative complication lasting several dajs after nephrectomy for 
renal tnbcrcnlosis in vvomen The most serious complication is 
septic infection The bacillus cob, staphylococcus and strepto- 
coccus are the bacteria most frequently present, and arc almost 
invariably introduced by the passage of instruments or by wash 
ing the bladder With the advent of a mixed infection the svmp- 
toms increase in intensity The cystitis which mav have been 
localized to one part of tho bladder, becomes general, and septic 
pyelonephritis may be supemdded to the tuberculous process in 
the kidney 

Course and prognosis. — The course of tuberculous cystitis 
when instrumental interference is withheld is slow!) progressive, 
with periods of improvement and periods of relapse, dependent 
partly upon changes of diet and climate There maj be a penod 
of acute cystitis at the commencement, which subsides a 6hgbt 
subacute cystitis persisting Mote frequently, however, the onset 
is insidious and the progress very gradual After some vears 
the nocturnal calls to micturate become very distressing and 
the patient is worn out with loss of sleep If septic complica- 
tions arc avoided, death takes place after some vears from renal 
failure due to bilateral renal tuberculosis More oiten there are 
septic complications occasionally with secondary stone formation 
and subacute or chrome septic pyelonephritis Where vesical 
tuberculosis is secondary to renal tuberculosis which is unilateral 
awJ nephrectomy is pesfoemeel tbe tsifSFCuhas dizsass o$ 
the bladder may entirely disappear without further treatment 
The same may occur when the lumen of the ureter be- 
comes permanent!) obliterated without operation (closed renal 
tuberculosis) When the tuberculous process is secondary to 
disease of tho prostate or seminal vesicle the prognosis is les3 
favourable owing to the difficulty of eradicating the pnmaty 
focus 
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Diagnosis. — -The spontaneous dev elopment of slight persistent 
and progressive vesical lmtation m youth or earl) adult life, 
when venereal disease can be excluded should raise the suspicion 
of tuberculosis of the bladder 

On cystoscopy the presence or absence of cystitis is definitely 
ascertained II it is present, the following questions must be 
answered — 

1 Is the cystitis tuberculous 7 — (a) Examination of the 
urine The urine is pale, family acid opalescent, with a small 
quantity of suspended pus, and contains small white dots and 
shreds No bacteria are grown m the ordinary cultures The 
discovery of the tubercle bacillus m the urine is conclusive 
The bacilli arc more easily found when slight hemorrhage is 
m progress Failure to discover the tubercle bacillus on one 
occasion should not be accepted as final and repeated examt 
nations may be necessary Inoculation of animals with the 
suspected urmo should, if necessary, be earned out (see p 250) 

(6) Tuberculous disease may be found m the epididymis, 
seminal vesicles, or prostate or in the lungs or elsewhere in the 
body 

(c) The cystoscope shows characteristic appearances There 
are greyish ) allow opaque tubercles distinguished by being small 
discrete, opaque, and having the appearance of pushing through 
the inflamed mucous membrane, which distinguishes them from 
the small cysts of cystic cystitis, which arc larger semitransparent, 
often closely grouped and set upon the surface of the mucous 
membrane, which is seldom much inflamed (Plate 31 ) 

Chronic deep ulceration with undermined edges, healing at 
one part and spreading at another, is characteristic of tubercu 
losis There maj be general acute cystitis or extensive super 
ficial ulceration, or heaping up of granulation tissue, none of which 
is characteristic of tuberculosis 

2. Is the tuberculous cystitis secondary to renal or to 
genital tuberculosis 7 — Basal grouping of the tuberculous cyst- 
itis behind or on one side of the trigone, together with nodules 
in the seminal vesicles or prostate, shows that the primary focus 
is in these organs 

The presence of tuberculosis of the kidney is ascertained by 
examining the orifice of the ureter Changes at the orifice and 
grouping of tuberculous inflammation round it show disease of 
the corresponding kidney (Fig 118 ) The absence of changes at 
the second ureteral onfice does not exclude tuberculous disease 
of that kidney, and when both uretenc onfices are healthy renal 
tuberculosis may st*U be present The onlv reliable test is the 



Fig 118 —Specimen of bladder, ureters, and prostate 
case of unnary tuberculosis 

VnWetaal tobcrculou, ulceration of Madder the wall of wli th much thickened rlfh. 
normal left oreiefie or fit* drafted upward, and outward, and ureter th ekened and dilated 
There wai advanced tuberculoaia of the left kidney 


Treatment. — Wien tuberculous cystitis is secondary to renal 
tuberculosis, the kidney, if one only is affected, should be removed, 
and in the majority of cases the cystitis diminishes and completely 
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disappears When bilateral renal tuberculosis is present, when 
the cystitis is secondary to tubercle of the prostate or seminal 
vesicle, when an active focus of tubercle exists elsewhere m the 
body, when no renal or genital tuberculosis can be demonstrated, 
or when the cystitis does not disappear after nephrectomy, other 
treatment is necessary 

General treatment — Residence in a warm dry climate such 
as Egypt and Algiers has a \ety beneficial influence Arcachon 
Biarritz and the Trench or Italian Riviera are also suitable 
resorts for these tuberculous patients The food should be plain 
and nourishing Articles known to irritate the urinary tract, 
euch as curries and highly spiced foods aud all alcoholic drinks, 
should be avoided Plenty of nnlk and eggs and cod liter oil 
m suitable quantity should be tal en 

If the infection is mixed, unnary antiseptics should be used 
but in pure tubercle they have no effect, except to irritate the 
bladder, and should be a\oided 

Guaiacol 6 minims m capsule, thnee daily has been iecom 
mended, and eacody late of soda, I-I gr hypodermically or guaiaco 
cacodyktc, $-2 gr hypodermically , aud disodium methjlarsenate, 
’-3 gr hypodermically, have also been used Sandalwood oil 
10 minims m capsule should be given for its soothing effect on 
the bladder, and belladonna and hyoscyamus to reduce the spasm 
of the bladder 

Tuberculin should be given in all cases and very striking 
results arc frequently obtained The pain frequency and imta 
bihty diminish the blood disappears from the urine and the 
patient increases in body weight When the cystitis is secondary 
to renal tuberculosis marked improvement is observed m early 
cases sometimes with the disappearance of pus and tubercle 
bacilli for v arymg periods Tho tuberculous disease of the bladder 
may completely disappear and the ureter of the diseased kidney 
is found to be occluded Relapses, however occur and observa 
tions extending over a few months are worthless m regard to tho 
permanence of the cure In gemto-unnarj tuberculosis the re 
suits are less favourable but amelioration of the mptoms may 
be anticipated, and occasionally the genital tuberculosis heals 
under the treatment The method of administration has been 
described elsewhere (p 865) 

Local treatment — I am opposed to the local treatment by 
means of bladder washing and instillations Temporary improve 
ment is observed m many cases but septic complications almost 
invariably supervene and the patient is placed in a much worse 
condition As, however, this view is not universal! v held the 
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following details of these methods arc given The bladder has 
been washed with boric acid and other solutions containing anti 
pjrin or opium to soothe the pam Instillations of J-l drachm 
of a arums drugs haie also been given with a small syringe under 
strict aseptic precautions Corrosne sublimate is used m strengths 
of 1 in 10 000 up to 1 in 5000, the injections being repeated e\ cry 
two or three diva and continued for a long time \\ ith iodoform 
m liquid paraffin 6 per cent may be combined guaiacol 5 per 
cent, which has the advantage of being analgesic Gomenol, 10 
or 20 per cent, in oil has been instilled daily , or gi\ en m alter 
nation with the corrosive sublimate instillations Picric acid J-I 
per cent , and carbolic acid 5 per cent , have also been used 
Temporan relic! may be obtained by these methods but in 
a few months the condition relapses and sepsis is invariably super 
added, bo that the condition of the patient is worse than before 
the operation 

Treatment by direct applications may be made in either sex 
through Luis’ direct cystoscope In this way ulcers may be 
scraped or cauterized with the clectnc cauterv, with nitrate of 
stiver, or lactic acid Cystotomy may bo performed either for 
drainage alone or for drainage after treatment of the tuberculous 
ulcers 

In the rare cases where a single ulcer is present it is excised 
In other cases the ulcers arc curetted cauterized with the high 
frequency current or treated with silver nitrate chloride of zinc, 
or other caustics and the bladder is drained Suprapubic 
cystotomy is preferable to perineal cystotoim for it permits 
of local applications 

In severe cases associated with constant de«irc to micturate and 
intense pain transplantation of ureters into the bowel has been 
earned out Before resorting to such a serious measure dmsion 
of the prcsacral ner\es inaj be tried 
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CHAPTER XXXV 

OTHER INFECTIONS OF THE BLADDER 
BILHARZIOSIS 

Etiology. — Bilharziosis is caused by a treiuatodc worm, the 
Disloma hccmatdbuim, named, after Bilharz its discoverer, the 
Bilharzia hctmatobia 

Tlie disease is endemic m certain countries In Africa, in- 
cluding Egypt, it is most preaalcnt, especially in Lower Egypt, 
where it is found in about one third of the autopsies Ferguson 
states that about one-half of the agricultural population of Egypt 
arc shedding blood and bilharzia ova in their unne and fceces 
daily— a very serious dram on themseh es, and a constant menace 
to their neighbours as a source of infection and re infection He 
found the disease present post mortem in 40 per cent of 600 male 
subjects from 6 years of age upwards Madden found tbnfc 10 per 
cent of 11,680 patients had bilharziosis (males 93 2 per cent, 
females 6 8 per cent ) It occurs also in Turns, Algiers, on the 
west coast of Africa (Nigeria, etc), and on the east coast 
(Abyssinia, Zanzibar, Madagascar) In South Africa it is common 
in Dclagoa Bay, Natal, the Eastern Province of Capo Colony, 
and the Transvaal The disease is also met -with in Japan ami 
China In England a large number of cases were imported after 
the South African War The actual number admitted to hospital 
during the South African campaign (1800-1002) was 187, but the 
slighter cases were probably unnoticed or disregarded All the 
cases that came under observation were mild (Simpson) 

During the war 1914-18, when laTge numbers of troops were 
stationed m Egypt, opportunities arose for careful scientific and 
cbrucal study of this disease Up to that time much patient 
research by Looss and others had failed to discover an inter- 
mediate host, and it was generally believed that the human 
subject was the host in which both phases of the cycle of de\clop- 
ment were completed Lcipcr reopened the subject in 1916 
and discovered the intermediate host in certain freshwater snails 
There were, it was found, two distinctive forms of bilharzia, 
characterized by the difference m the position of the spine of 
the worm That form developed through the Bullmous group 
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of snails and especially confined to the human gem to urinary 
system has a well defined terminal spine, while that developed 
through the medium of the Plamrlns loissyi and affecting 
especially the intestinal tract has a lateral spine 

Life-history of the trematode — The male worm is I em 
long flat and with the lateral margins incurved to form a canal, 
and the female is 2 cm long, and tlunncr They are thread 
like, and possess two suckers In the early Btages the two sexes 
are separate and occupy the portal vcm ISith sexual maturity 
they unite and find their way against the blood stream to the 
mesenteric veins and their brandies and connections arriving 
m the \cma of the submucous tissue of the intestinal tract, 
bladder and rectum (Fig 119) The eggs deposited by the female 
penetrate the mucous membrane, and arc shed in the urine and 
feces The ova arc elliptical, and are contained in a thin yellow 
envelope which has a terminal spine at the posterior end m those 
discharged from the urinary tract and a lateral spine in those 
originating in the bowel and rectum 

The fully developed and fecundated ovum contains a hung 
miracidium or embryo if the ovum be deposited in water or liquid 
mud this embryo shows active movements and in a few moments 
bursts its shell and swims freely about by means of its cilia It 
finds its intermediate host, a freshwater snail that infests the 
grass and vegetable matter beside the ponds water courses, and 
canals throughout Egypt, and entering it, finds its way to the liver 
and there becomes a sporocyst hrom this secondary sporocysts 
develop, which infiltrate the whole liver of the snail 

"Within the sporocysts largo numbers of bifid tailed cercairo 
develop These arc not infective until they are full grown and 
arc naturally discharged by the snail This discharge takes place 
m large number} into the water for several weeks so that 
ccrcariic can be seen in active movement as glistening flakes 
For water to be infected the special snails must be present and 
a sufficient number of weeks must have elapsed to permit of the 
completion of the cycle within this intermediate host The in- 
fection and discharge of cercarisc is especially active during the 
hotter months of the year The ccrcaruo do not survive in the 
water lor more than 48 ’hours and most arc dead m "24 hours 
The cercarue are young worms with a body and a bifid tail, but 
the sexes are undifferentiated Those of the Btlhanm hccmaloha 
(the commonest variety m Egypt) have as an intermediate host 
the Bulltnus dybmcslt Bullmus contortus and Bulhnvs t»ne« 
These cercamo hav e a body and tail of nearly equal length without 
eyespots or cuticular keels along the bifid portion of the tail 
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Infection of the human body with cercariu takes place directly 
through the skm or exposed mucous membrane At the moment 
of infection the tail is discarded and the bod) burrows mto the 
lymph or blood stream and reaches the portal vein There the 
sexes become differentiated and the female begins to produce 
eggs from six to ten weeks after infection In two to three 
months terminal spmed o\ a appear in the unne 

Mode of Infection — Infection takes place after bathing or 
prolonged immersion m infected mere or pools and it is also 



Fig 119 — Wall of ureter in case of bilharziosis, showing 
male and female worms in vein 

The worm* lire Cl t tranivenely The outer body w h r*d «t nt tincture t the mule worm 
i»h le the female I c* enfolded n the <«n t»l groove A fold of the female worm h«j been cot 
>0 (h*t It eppear* •* two bod ti (Serf ch f r ateJ ty Prtfe er A K l crptto* Ca ir) 

stated from the constant soaking of the bare feet m the rice 
fields Agricultural labourers and dwellers m the country arc 
more frequentlj affected than town dwellers Looss found that 
30 5 per cent of boys in a school in Cairo and 80 per cent m 
a school m the outskirts of the same town had haunatuna 
The path by which invasion of the human body takes place 
13 directly through the skm and the exposed mucous membranes 
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of the mouth anus and urethra The chances of infection arc 
much greater bj bathing than l>) drinking the infected water 
from the greater quantity of water that come 1 ? into contact with 
the skin 

Pathology — In the unnarj tract the disease affects the 
kidney ureter (lig 119} bladder (Figs 120 121} and urethra 
The mucous membrane becomes red and injected and then 
inflamed and (edematous m patches In thc«e areas small > el low 



I ig 120 — Section of b II arzial nodule in bladder 

The see beeped up man of fufaea of ep ha om io «h th are tmbedJ d numcroua b hen al ora 
(i <t mfrt n M fr*/ er A R FeegU p, Ca re) 


ish gre> nodules the size of a millet seed appear and these rupture 
and lea\c ulcers sometimes of considerable extent which become 
co\eTed with granulation tissue (Plate 35 Pig 1 facing p 180) 
T1 c mucous membrane has a brownish sandy appearance in patches 
due to drjmg and calcification of dead ova Irregular excrescences 
of granulation tissue spread from the surface forming papilloma like 
masses or in ndg 'a 1 ke the comb of a cock These patch® arc 
a llierent to the submucous tissue (Plate 35 Fig 2 ) 

Microscopical!} there is proliferation of tl e epithel um which 
may grow downwards in glandular and c}stic forms (Fig 121 ) 
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The submucous tissue is infiltrated and adherent Ova are found 
m the mucous membrane e^peciall) m the epithelial la) er They 
are perivascular in their grouping suggesting a position in the 
lymphatics They increase in numbers with the duration of the 
infection, few being seen m children and large numbers m adults 
Stained with htcmatosjhn, the living ova are blue and dead ova 
violet. (Fig 120) Old dead ova ma) become calcified The 
granular masses consist of thickened inflamed mucous mem 
brane with granulation tissue and numerous ova Ime papdlo 



1 >g 121 — Section of bladder wall m bdharziosis 

Down-<rtiwiH» of tp the! am into tubmncoui layer 
(Stct QM/rtifol ibjFr»fsn>r A R Frrpue* Ca-r. ) 


matous tumours may develop and malignant growths (carcinoma 
and sarcoma) are very frequently observed Ferguson has de 
scnbed 40 cases of malignant growth associated with bdharziosis 
of the bladder The posterior wall was most frequently affected, 
but in man) cases the whole bladder was a rigid spherical 
mass In 34 cases the growth was carcinomatous— usually squa 
inous epithelioma , in G it was sarcomatous Lymph glands 
were frequently affected 

In severe cases sepsis is invariably superadded, the urine 
becomes alkaline, and there is widespread ulceration and slough 
mg o! the epithelium and granul ition tissue 

The interior of the bladder becomes encrusted with pho^phatic 
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material, from winch portions mij be detached forming the 
nucleus of hrger calculi The bladder is contracted, and ascend 
mg pyelonephritis combined with dilatation of the ureters and 
the pelvis of the htdnejfl is common, and leads to a fatal termma 
tion In n number of cases the urethra also becomes involved , 
ulceration of the mucous membrane follows, and a deep crater 
coated with phosphates is formed Around this an abscess 
usual!} develops which ruptures in the perineum and sinuses 
form Madden who has described this condition, points out that 
the bulbous urethra is the part affected and that the sinuses start 
from the urethra, either laterally or even from the roof, and track 
round between the corpus cavornosuin and corpus spongiosum, 
opening to one side of the middle of the perineum and sometimes 
tricking round the anus on to the buttocks, scrotum, or pubes 
A characteristic fal«o elephantiasis of the scrotum and perineum 
raa} be produced )>} multiple fistula* The penile urethra maj 
also be affected and when the lesions arc confined to the terminal 
one or two inches there is solid oedema of the glans and prepuce, 
sometimes accompanied bj purulent urethral discharge The 
whole perns may lie involved and there may be numerous fistula* 
communicating with the urethra Ulceration of the glans ma) 
lend to epithelioma There ma> be nodules in the subcutaneous 
and erectile tissues of the perns The latter lead to extensive 
infiltration of the erectile tissue and great distortion of the organ 
and the urethra The prostate and seminal vesicles arc Jess Ire 
quentl} affected 

Symptoms. — While the work of Leipcr has completed our 
knowledge of the liTcejcle of the trematodc, Fnirlej has given 
us nn account of the systemic reaction m the earl} stages, of 
the infection that fills on equall} important gap m the clinical 
picture 

In CO per cent of cases of bilharzinsis definite symptoms 
appear m four to eight weeks after infection During the time 
of development of the worms m the portal system and prior to 
their sexu il actn it} , toxins are liberated 

There are four more or less definite t} pcs of symptoms — 

1 Prolonged pyrexia with urticaria This was first described 
by Lawton ami Keffawa} There is p} re via of over three weeks' 
duration, with great lassitude md definite enlargement of the 
liver and perhaps also of the spleen Associated with it is n 
blotch} urticaria Cough is almost inv inablj present from basal 
congestion of the lungs 

There is pain and tenderness over the gall bladder, and in a 
small proportion of cases there arc dyspeptic symptoms and 




Fig 1 — Bllharzial nodules In bladder (Pp 47 8 
482) 

Fig 2 . — BUharzlal granulations in bladder (Pp 
478 482) 

Fig 3 — Milmjs papilloma of bladder (P 493) 


Plate 35 
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mucus m the stools la tiro to three mouths bladder symptoms 
begin to appear These arc scalding and increased frequency 
of micturition, heematuna, and terminal spmed o\a appear in 
the urine 

2 Mild transient pyrexia with eev ere urticaria and with nausea 
and vomiting commencing about 6ix weeks after infection 

3 Urticaria without other symptoms commencing in from 
four to eight weeks It may be recurrent 

4 Absence of preliminary symptoms the first sign being that 
of local deposits m three to six months after infection 

Day has investigated the blood changes in bifimzial infection 
There is a slight Jeucocytosis with a pronounced increase in the 
number of eosinophiles and large mononuclear cells Poly 
morphonuclear leucocytes are diminished and lymphocytes are 
unaffected In the later stages anremia appears Fairley has 
introduced a blood test for the presence of bdharzia in the body, 
on the lines of the complement-fixation test which is stated by 
Madden and others to be reliable The local symptoms of urinary 
bilharznsis arc those of chrome cystitis 

Bilharziosis may, however, exist without giving rise to syznp 
toms Milton found that of 35 cases in which biUnrzia ova were 
found m the urine, m only 2 were symptoms of bilharziosis 
complained of In bilbarzial cystitis the chief symptom is h tern a 
tuna This appears spontaneously and is persistent although 
there may he internals of clear unne from time to time The 
heematuna is terminal, a few drops of bnght blood appeanng at 
the end of nuctuntion It is unaffected by movement Rarely 
more severe heemorrhage occurs Tbe hiematuna may be un 
accompanied by other symptoms The unne contains shreds of 
various shapes, and frequently there are shreds with a small 
terminal blood clot in which an ovum can be found The ova are 
readily found on microscopical examination of the unne Fre 
quent mictuntion and shght pain at the end of the penis are early 
Bymptoms in most cases The lmtabihty gradually increases and 
becomes distressing day and night 

On cystoscopy small yellow bodies about the size of a canary 
seed are found projecting from the mucous membrane They are 
usually grouped together in colonies and a colony may have little 
or no surrounding inflammation These bodies may closely re 
semble tubercles m tuberculous cystitis but are larger, more 
prominent more numerous and more distinctly grouped The 
formation of ridges of infiltrated mucous membrane on which are 
excrescences of granulation tissue often with the bilbarzial bodies 
dotted around is very characteristic of the disease Larger areas 
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mav be raised, and granular and papillomatous new growths 
ma) develop As the disease advances the bladder becomes 
intense!} irritable and cj stoscopp becomes more and more 
difficult (Plate 33, Tigs 1, 2, facing page 180 ) 

Complications.— In the later stages complications occur. 
Sepsis is the most constant of these, and leads to an intensely 
painful form of c}stjti3 with alkaline unne and phosphatic en- 
crustation Madden describes a peculiar gre> green unne charac 
tenstic of the advanced stages of the di«ea«*? 

Stone is a frequent complication Of C5 cases, Goebel found 
stone in 34, and probable stone in 10 others 33 hen the unne is 
still acid the stones ma} be composed of unc acid and oxalate of 
lime, sometimes with alternating lavers of phosphates They 
have as a nucleus bllbarm ova or portions of papillomas 33 hen 
the unne has become alkaline thev are invanably phosphatic, 
and ma} originate in detached portions of the phosphatic encrus 
tations of the bilharzial ulcers Papillomatous tumours develop 
late and raa} fill the whole of the bladder bistulto appear m 
the penneum and supmpubicall}, and track ui various direc- 
tions Alalignant growth in the papillomatous tumours is not 
uncommon (p 179) 

Prognosis.— The t}pc of bilharzial disease met with in South 
Africa and imported into this country is benign compared 
with the bilharztosis of Eg}pt Colonel Simpson, It 4 31 C, 
states m reference to the cases which occurred in the South 
African campaign that “ secondary changes involving the bladder 
and other parts of the unnarv tract have not come under 
observation ” 

The virulence and mahgnancv of the Fgvptian form appears to 
some extent to depend upon the prevalence of the disease and 
the habits of the agricultural population, which give opportunity 
for repeated re infection In ordinal} cases, if the patient leaves 
the bilharzial countrv the svmptonis disappear in about four 
}cars I have reexamined the bladder in a case of vesical bd- 
harziosis after an interval of four and a half }cars and found 
the mucous membrane quite healthy 

The mortality of Egyptian bdharziosis or its immediate com 
plications is just over 10 per cent (Madden) 

Treatment. — Prophylactic treatment is of the utmost im- 
portance and, with the full knowledge of the life histor} of the 
trematode, has been greatlv advanced 

Perennial irrigation, which has brought increased prosperity 
to the people of Egypt, has, however, spread bilharzia more widely 
The water must be treated to destroy the cercari® and the snails 
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In. the towns filtration and storage of the water for two days or 
more can be carried out, but m the agricultural districts the 
problem is so vast as to be impossible Drying kills the snails 
and therefore periodic stoppage of irrigation for fifteen days has 
been suggested Ammonium sulphate as a poison for the snails 
has been used. In military units, bathing is forbidden m infected 
rivers or pools 

Personal hygiene can be carried out effectively The water 
is filtered for drinking and bathing, and storage of water far forty - 
eight hours can be arranged The following chemical bodies are 
lethal to the cere an®. Hydrochloric acid (1 in 500), salicylic acid, 
chinosol, cystopunn, betanaphthol, emetine, cblonnated lime, and 
sodium bisulphite 

When infection has become established, treatment by mtra 
venous injections is the only effective method Salvanan has 
been tried, but has been found useless Some success lias been 
claimed for perchlonde of mercury injections Intravenous and 
intramuscular injections of emetine have been found effective 
but this treatment is expensive The intravenous injection of 
preparations of tartar emetic, introduced by Chnstopherson, is 
now fully' recognized as the most successful method of treatment 
Tartar emetic is v ery carefully injected m k up to 2 or 3 gram 
doses every other day for fifteen to thirty days Codeia is 
claimed by Causton to counteract the toxic symptoms of antimony 
salts Good results have been observed from the use of colloidal 
antimony given intramuscularly A colloidal solution under the 
name of oscol stibium equivalent to 1 in 2,000 metallic antimony 
has been used Antimony sodium taitarate combined with 
sodium chloride to render the solution isotonic may r be obtained 
m tablets for intravenous injection In the absence of inter- 
current urinary infection, urinary antiseptics and bladder washing 
are valueless 

When stone complicates the disease, litholapaxy is to be pre- 
ferred to cystotomy, and when in advanced disease bladder 
drainage is necessary, the suprapubic route is more suitable than 
the perineal 
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SYPHILIS OF THE BLADDER 
Scattered through the literature there are descriptions ol 
syphilitic affections of the bladder In the majority of cases 
proof of the syphilitic nature of the affections has been confined 
to the history of a syphilitic infection and the effect of treatment, 
cystoscopic and bacteriological examinations ha\o been wanting 
Recently, however, the writings of Frank, von Englcraann, Fere* 
schiwkm, and especially an exhaustive article by Asch, have 
placed the subject on firmer ground 

In secondary syphilis, symptoms of an acute or chronic cystitis 
develop, frequent micturition and the presence of pus being mo3t 
prominent On cystoscopic examination there 13 congestion and 
swelling of the mucous membrane, and multiple small superficial 
ulcers with indurated edges m3y be present Multiple (twelve) 
superficial round or oval ulcers with undermined edges and 
whitish base, resembling syphilitic plaques, have also been 
described According to Pedersen a hypenemic appearance in 
discrete reddened spots like macules may be symptomles3 

In tertiary syphilis there maj he gummata or ulcers, or both 
may be combined The gummata mi) form papillomas which 
are indistinguishable from other forms of papilloma, except that 
the} disappear under antisyphihtic treatment In other cases a 
gumma has formed a round, circumscribed, nodular swelling the 
size of a walnut and covered with ulcerated mucous membrane, 
and resembling a malignant growth The ulcers have high 
infiltrated edges and a grey base The symptoms resemble those 
of a new growth There is hEematuria, sometimes severe and 
terminal, and uninfluenced by rest There are also frequency 
of micturition and pyuria 

Diagnosis. — The unne must be examined for the bacillus 
cob, tubercle bacillus, and other bacterial causes of cystitis and 
ulceration The history, the presence of signs of active svphilis or 
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the scars of postsyphihtic affections, and the effect of antisyphilitic 
treatment without local treatment are important in diagnose 
Syphilitic papilloma and giunma disappear rapidly under 
treatment 
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ACTINOMYCOSIS OF THE BLADDER 

Actinomycosis very rarely affects the bladder, and is always 
secondary to intestinal actinomycosis The disease reaches the 
bladder by direct continuity, taking origin either in the appendix 
or in the rectum 

Extensive perivesical inflammation is present and there is 
usually a perivesical abscess 

The symptoms are those of cystitis, and on examination there 
is an indurated mass in the perivesical tissue and m the region of 
the appendix or round the rectum Malignant growth or chrome 
appendicitis may be diagnosed The diagnosis can only be made 
by the discovery of the jellow actinomycotic granules in the 
urine The treatment consists in administering large doses of 
iodide of potash and in opening collections of pus if they exist 
Iodides have not proved so successful as was at one time antici 
pated If the bladder is invaded the cystitis is treated by urinary 
antiseptics and washing. 
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CHAPTER XXX\I 

TUMOURS OF THE BLADDER 

Tumoups of the bladder form about 3 per cent of diseases of tLe 
unnary organs (Kuster) Men are much more frequently affected 
(78 per cent — Albarran) than women In children vesical growths 
are rare and are usually of the connects e tissue taneties The 
age most frequently affected is from -10 to CO years Secondary 
growths of the bladder are uncommon and result from the spread 
of malignant growths from the prostate, urethra, or rectum in the 
male and from the uterus in the female In papillomatous 
tumours of the renal pelvis or ureter, papillomatous new growths 
may become implanted on the bladder mucous membrane or 
spread from the ureteric ortfice 

Classification.— Mew growths of the bladder are conveniently 
divided into the following groups and subgroups — 

1 Epithelial growths. 

(1) Benign 

(а) Papilloma Villous tumour 

(б) Adenoma Endomctrioma 
(e) Cholesteatoma 

(2) Malignant 

(а) Papillomatous 

Malignant villous growth Nodular growths 

(б) Infillrating 

Epithelioma Adeno-carcmoma Alveolar 
carcinoma 

2 Connective-tissue new growths. 

(1) Simple 

{a) ribroma 
(6) "Myoma 
(c) Angioma 

(2) Malignant 

r Spindle-celled 
Round-celled 

Sarcoma i Melanotic 

1 Rhabdo myoma 
* Chondro sarcoma 


3 Dermoid cysts. 
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1 EPITHELIAL GROWTHS 
Papillojia — Villous Tuiiour 

Pathology — These tumours are covered with \ dli or tendrils 
and are cither spread out over the surface of the mucous mem 
brane (sessile) or set on a stalk (pedunculated) They vary in 
size from a split pea to a tangerine orange and may be single 
or multiple (30 to 40 per cent — Albarran) The great majority 
are situated at the base, in the neighbourhood of the ureteric 
orifices, usually behind and to the outer side of these orifices 
and frequently concealing them Thcv are rarefy situated on the 



Pig 122 — Slightly magnified section of operation specimen 
of papilloma of bladder 

Two m(ll oau< ore icn w ll n II (Mr pid«il nlclbtr Th« rel«t on »o (be owcoit 
•ml muscular wall of (he Madder (a shown 

trigone, but frequently around it, and they may surround the 
urethral orifice Other parts of the bladder are also affected, 
especially the posterior wall 

On section (Fig 122) a papilloma shows a central fibrous trunk 
with branches subdividing m all directions Microscopically the 
trunk consists of fibrous tissue containing elastic and plain muscle 
fibres, and supporting numerous large blood vessels Each branch 
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and twig has a fibrous core containing blood vessels and is eoiered 
by a thick layer of epithelium (Fig 123 ) This consists of layers 
of cells of the transitional epithelium type The deeper cylindrical 
cells radiate from the core in characteristic manner, and are regular 
in arrangement and size (Fig 121) Where the villi are close y 
pressed together the superficial flat cells disappear and the cyl n 
dneal cell layers mute The nuclei show haiyotmetic figures m 



r.g 123 —Microscopical section of papilloma of bladder 


abundance \ acuolation of the cells and the formation of spaces 
containing colloid material oc epithelial debris are frequently 
observed (Edema of the stroma of a branch may result from 
kuikuvg The tumour tuscs consist oi closely set short finger 
like processes (Fig 12 j) looking on surface and section not 
unlike a cauliflower V papilloma may remain solitarr and in 
crease to the size of a tangenne orange more frequently small 
villous tumours appear around the parent growth and others are 
dotted over the bladder and finally the canty mai be filled with 
masses of papillomatous growth 
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Etiology* — There is little exact knowledge of the origin of 
\esical neoplasms The frequent situation of papillomatous 
growths in the immediate vicinity of the ureteric onfiee3 has led 
to the ucw that some irritant in the urine mav be the cause of 
the growth The usual position is, however, above and to the 
outside of the urttenc orifice, while the stream of unne is directed 



downwards and inwards, the current 
passing just below the onfice of the 
opposite ureter _ 

An interesting connection has been 
found to exist between bladder growths 
and working with aniline dyes Rehn 
of Frankfort was the first to discover 
this connection when, 30 yeara ago he 



pointed out that 3 cases of bladder 
tumours occurred among 45 workmen 
engaged m the preparation of fuchsm 
He suggested that the condition was due 
to the absorption of certain chemical 
compounds which were excreted in the 
urine and had caused irritation of the 
bladder Leuenberg m 1912 reported 
another 18 cases in amlme dye workers 
and found that 50 per cent of all bladder 
tumours treated in the Basle Clinic were 
craplojees m this industrj The fact 
that only a small percentage of the total 
Basle population were employed in this 
work excluded the possibility of mere 
coincidence Further observations since 
that time have supported Rehn’s and 
Leuenberg 8 conclusions, and Cursch* 
maun has collected 177 cases of bladder 
growth occurring in a w orbing population 
of 80,000 to 100 000 emploj ed in German 
d} e factories Aniline-dye growths are 
less common in England, but 23 fatal 


cases of carcinoma of the bladder came to the notice of the factory 
department of the Home Ofhce up to the end of 1931 Macalpine 
also states that among the 91 cases of papilloma of the 
bladder seen bj lnm in 10 jeare C occurred in workers in aniline 


dje Prior to the onset of their disease these patients had suffered 
from symptoms of cjstitis and he calls attention to the advisability 


of submitt ing to cj stoscopj all emploj ees during this prodromal stage 
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It his been already stated that the commonest situation, for 
bladder grovrth is near the uretenc opemng3 This would be the 
area most likely to be subjected to chrome irritation from chemicals 
in the unne Gehrmann states that it is probable that these imt.it 
mg compounds are awtme alpha and beta naphthylamme, and 
benzidine 

The morbid anatomy and histology of aniline tumours is similar 
to that of other bladder tumours They begin is villous 
papillomas, and, if untreated end in carcinomas As with other 
v anetics of industrial cancers a long period of exposure is necessary 
before tumours begin to appear It is rare for symptoms to occur 
until the worker has been engaged m this occupation for 10-15 
years and the majority of tumours develop after 15 30 years’ 
exposure There is some evidence to suggest that the period 
of exposure necessary before bladder tumours develop varies with 
different aniline dyes An average of 21 years exposure has been 
reported for fuchsm while a much shorter period (about 12 years) 
was found to be sufficient for those working with benzidine and 
niphthionic acid Aniline tumours may appear many years after 
the men have given up their occupation 

Malignant growths have been found to develop in a bladder 
the seat of longstanding cystitis but m the najority of cases 
where mahgnant disease and cystitis are combined the cystitis 
occurs as a complication of the growth In 40 per cent of malignant? 
growths spontaneous cystitis is the first sign of disease A mibg 
nant growth may develop in a patch of leucoplakia caused by 
chronic cystitis In some cases of chronic ostitis papillomatous 
masses develop These are cystic ot solid (cystitis cvstica cystitis 
glandularis) Stoerk and Zuckerkandl have traced the develop 
ment of glandular carcinoma of the bladder from cvstitis glandu 
Ians In bdharzial cy stitts the development of papillomatous and 
malignant new growths is so frequent as to indicate an etiological 
relationship (p 479) 

Symptoms. — Hrematuna is the characteristic and usually the 
onlv, svmptom of papilloma of the bladder It appears suddenly 
without ascertainable cause continues for one or two micturitions 
or for a day or a week and suddenly ceases Rest has little effect 
on the hemorrhage The blood is copious and mixed throughout 
the urine Occasionally the first part of the unne is blood stained, 
and a few drops of pure blood are expelled at the end of raic 
tuntion Flat or irregular clots may be present After an interval 
of a few weeks but more often of several months and occasion 
allv of one or two years another attack of haemorrhage occurs 
similar m character and duration to the first and this recurs with 
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diminishing intervals, and often with increasing duration of the 
haemorrhage The haemorrhage comes £rom a ruptured vessel in 
a villus, and clot may be seen adhering when the hematuria has 
ceased 

Slight aching pain in one kidney is frequently present if 
the papilloma is situated in the neighbourhood of one ureter. 
Occasional!} other symptoms are added A patient under mv 
care had an attack of intense pain and strangury, with the 
discharge of a few drops of bright blood from the urethra e\ery 
few minutes \ pedunculated papilloma had engaged m the 
prostatic urethra and caused spasm of the bladder Another 
patient with a pedunculated papilloma had file attacks of 
retention of urine from plugging of the internal meatus 

Complications —Profound amentia from recurrent haemor- 
rhages is not infrequent Spontaneous cystitis is very rare, but 
cystitis a or} often follows the introduction of instruments, 
especially in cases of pedunculated papilloma where some degree 
of urethral obstruction from plugging is usually present 

Cystitis leads to sloughing of portions of the growth, to the 
deposit of phosphates on the growth, and occasionally to the 
formation of stone 

Retention of clot from excessive htemorrhage is rare Retention 
of urine mav occur from a pedunculated papilloma obstructing the 
internal meatus 

Course and prognosis. — The duration of papilloma of tho 
bladder may extend over manv yeais (ten to fifteen, even 
twcnt\ five) , meanwhile the growth increases m size and forms 
a lnrgp single tumour, or multiplies and covers large areas 
of mucous membrane It may \cry rarely' remain quite 
stationary for many y cars, and the author has seen a case of multiple 
recurrent papillomas in which, without further treatment, the 
growths slowly diminished in size during seven years and have 
almost disappeared 

The average duration of life after the appearance of svmptyms 
is stated to be about three years In my experience it is 
much longer Recurrence of growth after operation is very 
common and is due to (a) new development of papilloma from 
the original cause {&) incomplete operation (c) implantation of 
fragments m the bladder wall during removal 

Malignant transformation is very frequent However benign 
the histological characters of the original papilloma may be, 
clinical experience shows that recurrence after removal is very 
common and that infiltration of the bladder wall occurs eventually 
m a large proportion of cases Papilloma of the bladder cannot, 
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therefore, be looked upon as a benign tumour, and it is better 
to regard it as a preevneerous condition, in all cases 

Diagnosis. — “ Sj-mptomless ” hismatuna m a young or middle 
aged adult is usuall} due to papilloma o! the bladder, to “ essen 
tial renal haimatuna * or to early renal growth If tube casts 
are present the condition is renal The quantity and appearance 
of the blood may be the same m all three conditions The passage 
of fragments of papillomatous growth in the unne is important 
but rare It is impossible to distinguish by the microscope be- 
tween fragments from papilloma of the bladder and from similar 
tumours in the renal pelvis or ureter, but tbe passage of papillo 
matous masses from the kidney almost invariably gives rise to 
ureteral colic, and these papillomas are rare Ev idence may also 
be obtained by the removal of portions of growth ux the eye of 
a catheter 

Histologically there mav be nothing to show whether the 
portion of papilloma has been detached from a benign papilloma 
or from the surface of a malignant growth 

Palpation of the bladder from the rectum and buuanually 
gives negative results m the great majority of papillomas but 
when the growth is large and firm it can be felt in bimanual 
palpation in favourable cases The diagnosis can only be certain 
when the cystoscope is used 

Cystoscopy.— Cystoscopy for symptomless heomaturta should 
be made during an attack of bleeding for should the hemorrhage 
prove to be renal it will be seen from which ureter tbe blood is 
issuing When the haemorrhage arises from a vesical papilloma 
there is seldom difficulty m obtaining a clear medium 

A papilloma is seen as a round or irregular tumour with 
tendrils of varying length which float m the fluid and are stirred 
by every current or eddy (Plate 35, Fig 3 ) The} ma) resemble 
the fronds of a luxuriant fern or ostrich feathers, or they may be 
short and leaf like and the tumour may be like a coarse bath sponge 
Each villas has a fine central vessel with lateral branches The 
majority of papillomas have a short pedicle (subsessile) some have 
a long delicate stalk (pedunculated), and others are sessile The 
tumour is most frequently situated on the upper and outer aspect 
of the ureteral orifice, which may be hidden by its branches 
Usually a leash of vessels passes up to the growth from the tngone 
Small buds of papilloma ma} be found on the mucous membrane 
in the neighbourhood and other papillomas mav be scattered 
about the bladder Adherent clots appear as dark red or black 
masses and the tumour may be powdered with phosphates 

When the growth is very large the beak of the cystoscope 



49 1 THE BLADDER [ciiaf. 


mav plunge into it nn<l the light is obscured so that no view 
is obtained 


Operative treatment — Before performing an operation on 
the bladder for growths, a careful examination should be made 
with the cvstoscope, so that an opinion may be formed as to the 
character of the growth and its extent and accessibility 

At the preliminary 



examination the follow 
mg points should be 
noted 

1 The position of 
the growth in 
the bladder 
and its relation 
to the internal 
meatus and 
urctenc on 
Sees 

2 The number of 
growths 

3 Whether the 
growths arc 
pedunculated 
or sessile 

4 The character 
of the surface 
of the growths, 
whether fim- 
bnated, rasp 
berrv like, 
smooth nodu 
lar, or irregu 
Jar 


5 Evidence of 


infiltration, ulceration phosphatic deposit, or necrosis 
6 The presence of cystitis 

The removal of small portions of a growth by means of cutting 
forceps or a snare through an operating ejatoscope is theoretically 
perfect, but in practice it is found to be unreliable as a means of 
diagnosis beta ecu simple and malignant growths 

The cjstoscopic evidence of malignancy m a bladder growth is as 
follows The growth is smooth and nodular in appearance, or, if 
\nllou3, the villi are stunted and closely packed Blood vessels, 
instead of forming loops m separate villi, course over the surface 
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There are necrosis of the growth phosphattc deposit and cystitis 
which is not the result of surgical interference There is cedem v 
of the mucous membrane at the margin of the growth At some 
part of the circumference there is evidence of dragging on the 
mucous membrane as shown by radiating puckers Small nodules 
may be present m the mucous membrane near the mam growth 
The diagnosis between simple and malignant growth is usually 
made without difficulty by an experienced evstoscopist There are, 
howei er a few doubtful cases and it ts wise to treat these bj open 
operation as if they were malignant 

Treatment by diathermy or fulguration — In 1910 Beer 
of New Aork (Joum Amer Med Assoc "May 2S 1910 p 17G8) 
introduced the treatment of growths of the bladder by exposure 
to the high frequency current The current had been used for 
some fifteen years for the removal of surface growths and the 
novel features of Beers method consisted m the use of this current 
under water and m the urinary bladder 

The bipolar current is that commonly used m the British Isle”, 
and the following is a description of this method To one pole of 
a high frequency apparatus is attached a large flat electrode 
(6 by 1 m ) and to the other a termiual in the form of a fine 
copper wire 17 m m length and heauly insulated as far as a 
terminal platinum bulb which vs left exposed This insulated 
wire has the suppleness and calibre of a ureteric catheter {No 5 
or No 6) The application is made through a cathetenzmg 
cystoscopc 

The apparatus is connected with the mam current and the pad 
electrode well soaked in saline solution The switches controlling 
the amperage and the strength of the current are adjusted at zero 
The pad electrode is applied to the suprapubic region and care 
is taken to see that it lies m good contact with the skin The 
flexible electrode is placed m antiseptic solution and the patient 
put in the lithotomy position for cysto'-copj 

The urethra vs anesthetized by injecting 30 minims of novocain 
solution (5 per cent ) into the anterior urethra and prev enting its 
escape After a few minutes the same quantity of novocain solution 
is injected into the prostatic urethra by means of an Ultzmaun 
syringe Where the bladder is highly sensitive or the growths are 
large and multiple it may be advisable to giv e a general or a spinal 
anesthetic on the first or on several treatments 

A single cathetenzmg rmgatmg cystoscope is introduced, 
and the bladder washed and distended with 8 or 10 oz of bonc- 
acid solution in stenie water 

Previous to commencing the treatment the surgeon should 
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construct a cystoscopic chart of the pnpillomas, showing the 
position, size, and character of the growths, so as to check the 
results of treatment 

The cautery electrode is introduced along the catheter tunnel, 
and the platinum bulb is made to approach tlie growth under the 
tyc of the operator The terminal is buried m the growth, and if 
possible applied to the stem of a large branch, or m a small growth 
to the main stem The current is sw itched on and controlled by 
the foot switch 

The current at first applied is mild, and the strength gradually 
increased It will be found that when the flow of electricity is 
fully established a reduction ip the strength may hav e to he made, 
as it causes some pam In relation to the terminal there is first 
a swirl of fluid and a movement of fine villi, and then bubbles of 
gas shoot out alongside the electrode, and some oozing of blood 
may appear Visible changes occur in the growth itself around 
the electrode A pale-coloured halo appears, which becomes 
opaque white (Plate 30, Figs 2, 3, 4 ) 

Occasionally the electrode comes in contact with the stem of a 
considerable branch of grow th The surface of this area changes in 
appearance Each villus becomes swollen, tense, and cj*st-Iihe, 
and darker in colour When the electrode is withdrawn, white 
shreddy masses of necrotic asbestos like material adhere to it 
Occasionally a bunch of papilloma of considerable size comes away 
on the point of the electrode 

Applications of twenty to thirty seconds are made, and repeated 
a number of times, v arying according to the resistance of the patient 
and the condition of the bladder In a suitable patient a sitting 
of half to three quarters of on hour may be tolerated, m another 
ten or fifteen minutes is as much as he can bear 

When the papillomas are a cry extensile, the end of the 
cystoscope may be buned in them and the field of operation so 
obscured that figuration of such a mass may seem a hopeless 
task Nevertheless, bj carrying out what is possible at each 
session, the condition may so rapidly improve that what seemed 
at first beyond the scope of intravesical methods can he earned 
to a successful conclusion 

When the amount of growth to be destroyed is considerable, 
the work may he hastened by employing a larger electrode than 
the one ordinarily used Various modifications have been from 
time to time introduced, but probably the most useful are the 
bntsh electrode and the ball electrode (Figs 127, 128) The 
former consists of a number of fine wires which can be protruded 
from the end of an insulated sheath so as to form a brush that 
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spreads over the surface of the growth and increases the area of 
contact In the halt electrode a sphere is substituted for the 
flat metal cap in which the ordinary form of electrode terminates 
It is passed into the bladder and then threude 1 backwards 
on to the operating channel of the cystoscope before this is 
introduced 

Formerl) difficult) through extensive bleeding was often cn 
countered in fulgurating bladder growths To-da) however by 
the use of a good lrngitmg cytoscope it rs possible to maintain 
a clear field cien m the presence of brisk haemorrhage The oulj 
interruption which handicaps the work of figuration is that 
caused by the necessity of withdrawing the electro )e from time to 
time in order to cleat its point of charred growth W ith the 



Fig 128 — Ball electrode for figuration of large bladder growths 


brush electrode this is done mechanically by withdrawing the 
brush within its sheath 

At the end of the sitting the bladder should be washed with 
weak silver nitrate solution (1 in 15 000) and this may be re 
peated during the interval between the sittings The patient 
should during the whole treatment be placed on urinary anti 
septics (hexamine 30 grains per da)) A little hemorrhage ma) 
follow the operation but usnnffy the urine rapid!) becomes quite 
clear Hemorrhage is not infrequent ten days or a fortnight after 
the treatment resulting from a slough of necrosed growth be 
coming detached This haemorrhage is rarely severe beyond rest 
m bed for a day or two no treatment is necessary Should it 
persist the patient should be placed on calcium lactate (10 grains 
four hourlv for twenty four hours) and an injection of hiemophstm 
given. 

The interval between treatments will vary in different cases 
2o 
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Usually ten to fourteen days should elapse, so tint the sloughs may 
have time to become detached 

In a large number of cases the av erage number of applications 
was four and the avenge total time during which the current was 
passed was tv- eh e minutes 

Difficulties — In tie majority of cases no difficulty presents 
itself but in a few cases serious or msurmount ible obstacles 
may be encountered 

(1) A papilloma lying in the region of the trigone in the 
neighbourhood of the ureteric orifice or low down on the posterior 
wall is an ideal position for treatment by this method A growth 
at the apex of the bladder is sometimes difficult to reach and one 
on the anterior wall may only be accessible if a retrograde cysto 
scope 13 used I or papillomas in tbe neighbourhood of the internal 
meatus a cysto urethroscope should be “elected 

(2) Tie bladder — Cvstitis maj render the case unsuitable for 
treatment by this method 

(3) Tie urethra —Enlargement of the prostate with a pro 
nunent rim or lobes projecting into the bladder raaj interfere 
seriously with the necessary manipulation Chronic prostatitis 
and fibrosis of the gland and bladder neck render the prostatic 
urethra rigul nnd interfere m some degree with the freedom of 
mov ement of the cystoscopc 

Results.— Of 33 can* j uWisbwl ty tho writer in 191b {bnt Jo m Burg, 
1016 li 2->J) and t rented m tlio two years precedin'* in 14 (424 per cent ) the 
growth was completely destroyed at ono s tting In 1 case t \o e t tings in 3 
cases three * ttings in 1 eft sc four e ttings and jn & cases five or more s tt ngs 
triro required for the removal of tf o pro ith 

1 ecurrenco taken j Inn and tl c bladder should tc i as pec ted every three 
months for a year and tl m every « x months for another yrar before tho 
pat ent can be cons d red free frem this rah. In SC cases followed «p after 
treatment by the writer by fulgurnt on there was recurrence or persistence of 
the pap llomas n 22 nnd freedom from recurrence in &1 for one year in 17 
two years in 13 three years in 11 four years in " fivo years in 4 six years irt 
3 seven rears ini t ;Jit y ears in 4 and eleven years in 4 

recurrences cannot be guarded against but they are casih treated bv 
this method. They are most frequent d inng the first tliree months after tho 
apparent dwtruct on of tho tumour The tendency to relapse is probably 
Blight after the first year 

Open operation for non malignant tumours — If the 

case is considered unsuitable for removal of tho growth by trans 
urethral electro coagulation (p 4°j) excision of the growth with 
the surrounding mucous membrane should be earned out 

Technique — The bladder has been washed daily for several 
days with weak solution of nitrate of silver (l m 15 000) and is 
distended with this solution. 
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A free median suprapubic incision is made and the bladder 
exposed (sec p 438) and opened bj a median \erticnl incision 
The fluid is allowed to escape and a catgut slmg placed m each 
Up of the wound The patient is raised into the xx 
Trendelenburg position Thomson Wall er s self retain f I 
mg bladder retractors (Pig 130) arc intro luced and [ft 
the interior of the bladder is falls exposed The number rR 
and position of the papillomns are noted and correspond arcs 
with the cystoscopic chart A gauze swab soaked in 
4 per cent mtrate of 3 a 

silver solution is placed _ _ 

over the growth or |T^i » m nm-ig^Lv^yr 

growths for several I / v / St4l£ * 
minutes and when te r\( 

moved leaves a super / ] ! 1 129 —Authors 

1J U ““ rrc 

the whole surface of w 


the growth and the surrounding mucous membrane destroying 
surface epithelium that might become implanted in the bladder 
wall during operation The swab is removed and any surplus 
solution lying in the bladder is mopped up 

The mucous membrane about \ in from the nearest part of the 
growth is picked up b) long fine forceps and raised from the 



Fig 130 — Thomson Walkers self retaining retractor 


muscular coat If the papilloma is of large size instead of forceps 
a long stitch of fine catgut is passed through the mucous membrane 
and held up as a sling With long fine curved scissors the 
ridge of mucous membrane so raised is cut across the mucous 
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membrane on the growth side of the incision picked up with the 
forceps, and the incision through the mucous membrane carried 
round the growth (tig 131 ) The plaque of mucous membrane 
bearing the growth is dissected ofi the muscular coat with the 
cuned scissors care being taken to strip the mucosa only, and 
not to cut \ertically into the muscular vail One or sometimes 
two vessels are cut and if large thev are clamped with long 
fepencer Wells artery forceps and tied Lsuall) it will suffice to 
include the \cssels m the suture which closes the wound 



Tig 131 — Removal of papiltumaof bladdcrwith mucous membrane 

Long fine threads of catgut are now used to close the growth 
wound The first stitch 13 placed at the deepest end of the wound, 
and is held by an assistant Intermittent sutures are passed 
through the edges of the mucous membrane, and are made 
to include a lajer of the muscular wall so as to prevent the 
formation of a submucous hmmatoma The sling is now removed, 
and the bladder carefully searched for other papillomas 

In removing the papilloma care is taken to prevent the growth 
from coming in contact with the mucous membrane of the bladder 
wall or the edges of the cystotomy wound This precaution is 
necessarj in order to avoid any possibility of implanting a fragment 
of the growth in the soft mucosa Further, any forceps which 
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have grasped the tumour or the mucous membrane around it 
should be hid aside and should not be used to pick up the mucous 
membrane for stitching the wound 

When the papilloma or papillomas have been removed the 
interior of the bladder is swabbed with nitrate of siher solution 
(4 per cent ) and excess of the solution dried up 

A small drainage tube xs placed in the bladder and another 
m the prevesical space and repair of the bladder wall and 
abdominal wall is carried out 



When great masses of soft papillomas fill the bladder a rapid 
operation of scraping and clipping the papillomas will be per 
formed and carried through in spite of bleeding The bladder is 
then rapidly packed with iodoform gauze and the packing allowed 
to remain for a few minutes and then quickl> removed Any 
considerable bleeding points will be seen and secured by pressure 
forceps and a stitch and numerous small papillomas which have 
remained after the first harvest will be seen and remo\ed The 
bladder is now thoroughly swabbed with mtrate-of silver solution 
(4 per cent ) and a large tube inserted 
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The ureter maj come into the field of operation, and the 
mucous membrane covering the intramural segment and sur- 
rounding the ureteral orifice maj be remov ed vntli the papilloma 
In the immediate neighbourhood of the ureter one considerable 
vessel, or sometimes two, will be cut These should be picked up 
with forceps, and it map be nece&sarj to pass a fine catgut suture 
round the vessel with a needle In doing so, care should be taken 
not to include the lumen of the intramural portion of the ureter 
In closing the wound in the mucous membrane the stitches 
should not approich the ureteric orifice so clo^clj as to contract 
it The late results in regard to the orifice of the ureter are 
cxtremelj good, and there is no necessity to detach the ureter 
from the bladder wall and reimplant it 

Repair of the bladder wall and abdominal wall is earned out 
m the usual manner In exceptional cases primary closure of 
the bladder ma) be carried out, drainage being provided for by 
means of an indwelling catbeter 

Instead of excising with scissors the papilloma, with the mucous 
membnne on which it is set, the thermo-enutery, the gahano- 
cautcr) , or the high frequenej canter} mav be used The dis 
advantages of this method are the difficulty m regulating the area 
destrojed, and the septic condition of the bladder when the sloughs 
arc separating, disadvantages that vert materiall) limit its use 
The postoperative treitment is similar to that of other cases 
of cystotomy 

Inspection of the bladder b} the C}stoscope should be earned 
out ever} three months for a }ear, and every six months for a 
second year After that time the absence of recurrence maj be 
looked upon as indicating a cure 

Results. — Rafin [Aisoc Fran' cTUroi , Pans Oct, 190.5 p 1) collected 
205 cases of ojxn operation for benign tumour with 21 deaths (S jxr cent) 
The death rate diminished with improved tecluuque to 3 S J>er cent in loG 
cases In 115 coses there were 33 recurrences (2$ per cent ), 82 ca3es remained 
free from recurrence for on© star, 2o cases for two jeans II cases for three 
years 10 cases for four rears, and others for five rears, seven scars nine year*, 
eleven rears thirteen years fourteen years, and tweatv years. 

Thus in 18 caeca there was absence of recurrence for more than three ream 
after operation 

In 143 cases of excision of benign papilloma by the writer (1923), there 
were 5 deaths (3-49 per cent ) In 10S of the cases followed up there was 
recurrence under three years in 18 (16 66 per cent ) and no recurrence in 00 
(84-07 per cent ) 

In a more prolonged follow up it was found that of 103 there were 71 
eases (&» 74 per cent ) without recurrence, in which one rear had elapsed in 
6 two jears in 12 three vears in 8 four rears in 6, five vears in 8, six years 
in 9, seven vears in 5 ei”ht years in 5, nine years in 2, ten rears in 2, fourteen 
rears in I fifteen vt are in C and sixteen rears in 1 There were 37 cases of 
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recurrence m 10S (31 25 per cent }, m which one year had elapsed in 8, two 
years in 7, three years in 3 four \ears in 4 fire years in I, six years m 3, 
sei en years in C eight years in 1, tune j ears in 1, ten y ears in 1, eleven \ ears 
m I, and twelve years in 1 

The recurrence may bo benign, or it may be malignant Thus, in 35 cases 
noted by Sutter, operated on bv Uurckhardt, there were 3 recurrences of a 
malignant nature 

Choice of operation — The operation of choice m dealing 
with papillomatous growth is intravesical electro coagulation, and 
this should always be earned out when possible The tendency 
to recurrence is of course greater in the case of multiple than in 
the case of single growths, but Swift Joly states that the results of 
excision in. these cases are considerably worse than those obtained 
from diathermy Not only do the growths tend to recur more 
rapidly, but a considerable proportion of the recurrences become 
malignant In nine instances of multiple growth treated by him 
by excision, there were recurrences within five years w oaery case 
In another senes of multiple growths treated by diathermy, small 
recurrences occurred from 6-12 months after treatment These were 
dealt with by diathermy whenever necessary and the subsequent 
recurrences tended to dimmish in number as time went on 

The proportion of recurrences after cystoscopic diathermy m 
cases of single growth would appear to be slightly greater than that 
after excision, but the recurrent tumours are easily destroyed and 
the late results are exceedingly good Recurrences after open 
operation arc the most difficult to deal with If single, they can 
be cured by cystoscopic diathermy, if multiple, they are apparently 
incurable, but if the patient attends regularly for observation, he 
can often be kept in good health and free from symptoms 

Palliative treatment — In cases in which radical operation is 
abandoned, certain complications and symptoms mav anse which 
require treatment 

Haemorrhage — Unless the case is acknon lodged to be inoperable, 
the proper treatment for haemorrhage is early remoial of the 
growth, and the less the bladder is interfered with before the 
operation the better Haemorrhage so severe as to cause acute 
antenna seldom occurs The patient is kept in bed and a morphia 
suppositoiy (i gr ) or a hypodermic injection of morphia ({-£ gr ) 
given Calcium lactate in doses of 10 or 16 gr ei ery four hours 
is given for two days, and combined with hypodermic injections 
of htemoplastm one each night and morning, but if haemorrhage 
persists beyond this tune it is then omitted Ergot, non salts, 
tannin, acetate of lead, and suprarenal extract given internally 
have all been used, but m my experience they are worthless 
Blood transfusiou may be required, and may ha\ e a hsemostatic 
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effect Mashing the bladder should be earned out with the 
greatest care possible as there is n \erj serious nsk of intro- 
ducing sepsis Should it become necessary, a large coud£ catheter 
(10 or 12 Fr } or the author s large metal catheter {see Fig 9^), 
should be passed under the strictest aseptic precautions and the 
bladder washed out bj means of an irrigator About 4 or G oz 
are allowed to run m and to escape and this is repeated until 
several junta have been used The best solution is silver nitrate, 
1 in 10 000 and it should be used hot (110 3 to 120° F ) 

Another method is to pv>3 a double waj catheter and run 
a continuous stream of hot silver nitrate solution through the 
bladder A weak solution of adrenalin (1 in 100 000} maj be 
used but it is not so efficacious 

Instillations of stronger solutions in a} be used such as silver 
nitrate solution. (3 oz of l in 1,000 or l tn -XlO solution) or adrenalin 
(1 oz of 1 in 2000 solution) These are allowed to remain »n 
the bladder for a few minutes and then run off The following 
maj alvo be used 3 oz of a sterilized solution of gelatin (2 per 
cent ) or 2 oz of creolin solution (J-l j>cr cent ) at a temperature 
of 10v»° F retained for twenty or thirty minutes 

If clotting has occurred in the bladder the clots are extracted 
■with a large evacuating cannula with a rubber bulb such as is used 
m htholnpaxj This method should be employed with the utmost 
caution and under Btnct aseptic conditions and should not be 
persisted m if it is not at once successful After removal of the 
clots a large flexible catheter should be fixed m th* 1 urethra and the 
bladder washed frequent I v with normal saline solution to prevent 
recurrence of clotting or a double-wav catheter and continuous 
irrigation with normal saline solution should be installed Finally, 
should these methods fail the bladder should be opened supra 
pubicall) the clots cleared out and a large rubber tube inserted. 
Should bleeding continue in spite of these measures radium should 
be used cither m the form of radon in a suitable receptacle in 
serted into the cavit} of the bladder or of a plaque of radium 
applied over the pubis 

Bladder spasm — In the later stages of recurrent and moper 
able papilloma and tn infected cases there may be distressing 
frequencj of micturition and painful «pa«m of the bladder The 
general and local treatment for cjstitis should be earned out 
Instillations into the bladder of a few ounces of distilled water 
containing antipynn (2 per cent) and laudanum (1 per cent) 
or of orthoform (3 to 10 per cent ) or the use of suppositories 
containing belladonna (J gr ) and morphia (f-J gr ) or lupulm 
(4 gr) mav give temporary relief 
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The injection of 20 or 30 minims of sterilised water, or eucame 
(2 per cent ) or cocaine (1 per cent }, into the sacral canal may 
also assist 

Permanent suprapubic drainage may become necessary, and 
the opportunity may he taken to clear out the papillomatous 
material and apply nitrate of silver solution 

In some cases the pain and spasm continue in spite of this 
and nephrostomy or permanent drainage of the kidneys or ureter 
ostomy, by bringing the ureters to the surface m the low or grow 
or transplantation into the bowel, may be necessary in order to 
divert the urine from the hypersensitive organ 

Adenoma 

Adenoma is a rare tumour so far as the bladder is concerned 
It arises in the glands m the region of the base of the bladder, 
and 13 found m two forms a diffuse and a circumscribed (Rochet 
and Martel) The tumours have a smooth or villous surface 
RaRn collected 11 cases that had been operated upon 

Evdometiuoma 

Endometriosis is a rare condition occurring in the female 
genital organs and occasionally m other pelvic organs 

The histology of the affected area is that of ducts lined with 
cylindrical epithelium lying m the typical stroma of the uterine 
mucosa The condition is classed as an adenoma of the female 
bhdder Tiro types of case are recognized In one there is a 
direct continuity between the endometrium like tissue and the 
normal endometrium, and there is a development of endometrium 
with the muscular la}er of the uterus The endometriosis replaces 
the fibrous tissue, but the muscular tissue remains unclianged 
In the second group the new tissue has no direct continuity with 
the mucosa of the uterus Its growths are found in the ovary, 
round ligament, pouch of Douglas, and pelvic peritoneum, rectum, 
ccecum, ileum umbilicus, groin, and bladder 

In a careful study of the literature W eijtlandt of Vwsterdam 
found only 2G cases, and of these only 3 were of primary endo 
metnosis of the bladder The genesis of endometriosis is obscure 
Jossehn de Jong and de Snoo advanced the theory that 
endometriosis originates in the special parts of the caslom or 
fcetal body cavity , w inch have preserved their embryonic patency 
and afterwards develop the properties normallv belonging to the 
female genital tract In order to explain the isolated endometriosis 
of the bladder wall, \\ eijtlandt assumes that not onlj the caslom 
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but also other derivatives of the mesoderm can preserve t?ie same 
potentiality of development 

The dngnosyj has in most cases been made after operation. 
The symptoms are periodical and coincide with the menstrual 
period There is frequent painful micturition and the urine con 
tarns albumin and blood Between the periods these symptoms 
arc slight or absent A soft swelling ma) be detected which is 
tender during menstruation On cystoscopv there is a swelling 
covered with bullous cedema 

I have seen one case of this condition m a woman of 52 years 
vnth monthly recurrent straugury, shooting pain, and micro 
scopicsl hsematum There was a bacillus coli infection and 
slight cystitis An inch behind the left ureteric orifice there was 
a projection the size of a walnut This was irregularly nodular, 
dark red, and covered with sago-grain like cysts or bull® which 
also surrounded the tumour At one part was a small ulcer and 
at another a dimple The area had the appearance of a growth 
working through the bladder wall The uterus was normal and 
there was no thickening of the bladder wall During eight years 
the nodule diminished in size, became more defined and resolved 
into two smaller nodules and the symptoms diminished in seventy 
The health was maintained 

Treatment vines according to the age of the patient In 
women near the menopause, an artificial menopause by means 
of radiation should be induced In younger women radical ex 
cision is recommended, and if this is not possible, intravesical 
electro-coagulation should be tned 
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Cholesteatoma 

This rare condition was described by Rokitansky, and 10 
cases were collected from the literature by Rafux. There is great 
thickening of the epithelium, which becomes squamous and pre- 
sents a pearly appearance Masses of epithelial debris are thrown 
off and collect on the surface The whole urinary tract may be 
affected 
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Carcinoma 

A number of malignant growths differing widely m their gross 
and microscopic characters arc grouped under this heading 

The following grouping of varieties is clinical and mil be of 
greater use to the surgeon thanastncth pathological classification 

(1) Malignant Papilloma 

However benign the macroscopic appearances of a villous 
growth of the bladder may be the majority ns already stated 
eventuallv become malignant if untreated Some papillomas are 
malignant from their earliest stage of de\ elopment Hacro 
scopicallj malignant papillomas may be similar in appearance 
to those of bemgu form but certain characters can usual!} be 
detected The vdh ore more stunted and less regular m size 
and shape the tumour is sessile and irregular in contour In 
filtration of the bladder wall commences and the mucous mem 
brane at the base is thickened and adherent to the submucous 
tissue Micro&copicalty the epithelial cells show rapid and very 
irregular proliferation The base shows the invasion of lymphatic 
spaces and veins by irregular masses of cells Another type of 
malignant papilloma is malignant Irom its earliest appearauce 
The growth is \ery rapid and irregular and luxuriant on the 
surface ao that the bladder is rapidly filled with a fnable mass 
from which portions slough off and arc discharged m the urine 

(2) Iso lular Grouths 

These are sessile or rarely have a short pedicle and vary m 
size from a hazel nut to a chestnut or a tangerine orange The 
surface may be irregular with nodules varying m size or there 
may be a large single mass with a regular nodular surface Occa 
Bionall} there is a round tumour with a flat surface the centre of 
which is depressed and snows short nil: with sometimes a hard 
brown pigmented calcareous mass adherent to it The margin 
is rounded and vertical!} xjdged (Plate 38 facmg p 518 ) 

These tumours belong to the papillomatous group (Pig 133 ) 
The surface consists of & dense mass of irregular vdb ehssly nelded 
together 3nd sometimes necrotic on the surface about the centre 
In the deeper part there is a fine stroma of fibrous tissue sup- 
porting irregular spaces filled with cells In these spaces papillary 
formations are frequently seen Classes of cells infiltrate the 
muscular planes passing along the lymphatic vessels 

(3) Infiltrating Grotctks 

The growth forma flat nodules on the surface of the mucosa 
but its most extensive growth is intramural Jsot infrequently 
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it takes the form of a bard, depressed ulcer surrounded by nodules 
or by a raised, hard ring of growth. (Plate 39, facing p 519 ) 
The histological structure vanes 

(o) Squamous epithelioma ( chancroid ) — This takes origin in a 
pitch of kucoplaku (Fig 134) The greatly thickened and heaped- 
tip epithelium infiltrates the submucous tissue and a depressed 



Fig 133 — Microscopical scciton of a nodular malignant 
growth (papillomatous \anet>) 


ulcer is formed The growth has the structure of a squamous 
epithelioma with cell nests (Tigs 135,130, and Plate 39, facing p 619) 
(6) Cylindrical epithelioma, or ndeno carcinoma, consists of 
round or oval spaces lined with one or two layers of cylindrical 
epithelium These tumours develop at the base of the bladder, 
and are comp iritively rare Stoerk and Zuckerkandl have shown 
the close relation between this form of growth and cystitis 
glandularis 




VEXU] 


VESICAL CARCINOMA 


509 


(c) Alveolar carcinoma — Uveoli of \arnng sizes branching and 
tubular filled with cells of varying shape and size mi nr of u Inch 
arc cvhndrtcal and others spheroidal arc set m a stroma of con 
ncctive tissue The proportion of the cellular elements to the 
stroma vines With an excessive development of the former 
a soft tumour is formed while a highH dei eloped stroma forms 
a scirrhus \\ hen stroma and cellular elements are equally 
balanced it is customary in German literature to term the growth 
carcinoma simplex 



Tig 134 — Lencoplakia of mucous membrane in ne ghbourhood 
of large squamous epithelioma of bladder 

Note the pretence of pepi « end the I trie clear Bat nucleated cel a 


Epitheliomas of the bladder have been divided by Cay lor and 
Broders into four groups or grades according to the degree of 
differentiation of the cells 

In Grade 1 the least malignant the tumour forma a soft 
papillary mass with little if an} surface ulceration. The cells are 
round or oval well differentiated in appear mce and arranged 
several layers thick at right angles to a vascular stalk At least 
75 per cent of the cells are well differentiated The gross 
characters of Grade 2 tumours are similar but htstologicallv the 
tumour cells vary in shape and size and only between. 50 7o per 
cent are differentiated Grade 3 tumours are of the fiat infiltrating 
type The cells are large with hypercbromatic nuclei and 
frequent mitotic figures Differentiated cells compos® onl} one 
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lialf to one quarter of the new growth The tumours classified 
as Grade 4 are usual!} flat ulcerating growths with m irked 
invasive properties Mitotic figures arc numerous mil un 
differentiated cells comjo e at least three quarters of the tumour 
In the inva ling portions of the tumour small islands of malignant 
cells nrn 1 e fount scattered amongst muscle nnl fibrous 
connective tissue bun lies 



Fig 13a — Section of squamous ep tl cl oma of bladder 
si omng cell nests (.9 I late 7 >) > 


Spread of growths of the bladder — Crowtls remain for a 
long time localized in the bladder The spread is intravescal 
mtriun ir&l pe rives cal glanlular and metastatic 

The intrav esical sprea 1 of papillomatous grow tl s nn) be rapid 
anl extensive It appears to take place bv implantation small 
papillomas occurring on the rouco is membrane around the original 
tumour Uter nmoval of a papilloma recurrence takes place in 
a form which also suggests unpl intation \ track of papillomas 
maj be seen from tl e site of the original growth to the supra 
pubic scar and the largest and occasional tl c onH recurrent 





Fig 1 — -Nodular malignant growth of bladder 
(P SI*) 

Fig 2 —Nodular malignant growth of bladder 
with necrotic surface (P 514) 

Fig 3 — Small nodular malignant growth of 
Madder Recurrent growth alter 
removal 
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tumour is occasionally situated on the \ e«ical aspect of the cy atotomy 
scar Propagation by contact is occasionally seen m malignant 
growths of the bladder A small secondary growth develops on 
the portion of the bladder wall which comes m contact with the 
parent tumour when the viscus is empty The anterior and 
superior walls are those affected in this manner (Fig 130) 

Owing to the peculiar distribution of the lymphatic i easels 
(see p 376) malignant growths mav spread widely m the muscular 
coat while their extent is still limited m the mucous and sub 
mucous layers Rapid penetration of the growth through all the 
colts of the bladder wall is a feature m some tumours which do 
not spread laterally 



The pemesical spread is sometimes as extensile as the mtra 
Vesical growth, and this part of the growth is surrounded by 
dense fibrous fat Adhesions to the logins uterus rectum and 
intestines take place in the later stages and perforation mav occur 
The Bpread along the lymphatics follows the large trunks (tee 
p 370) The first glands arc a few small lymph nodules m the 
outer coat of the bladder and then the larger lymph glands 
serving the different regions of the bladder are affected Pasteau 
states that the glands along the internal iliac artenes are affected 
in 79 per cent and the lumbar glands in 2G per cent of cases 
This refers to the ad\anced stage found post mortem 

In the latest stages secondary deposits may be found in the 
lung pleura, hver, spleen or kidney 

Symptoms.— The onset of symptoms is usually insidious, 
occasionally there is a sudden seiere attack of h$matuna with 
out previous symptoms 
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Hicmattina is the most frequent (00 2 per cent of cases) and 
the earliest (Cl 7 per cent ) symptom The bleeding usualH com 
menccs gradually A little blood appears at the end of micturi- 
tion This passes oft and reappears and increases till the whole 
unne is stained Clots are frequently present (14 per cent) 
Persistent slight terminal luematum nm be observed with 
occasional attacks of sea ere hannorrhage 

Frequent micturition occurs m G8 per cent of cases and may 
be the first simptom (14 7 per cent) It is nocturnal as well a3 
ili iirn il and mai increase until unne is passed every ten or fifteen 
minutes during the d*» and even half hour at night There is 
urgenei and sometimes the neccssiti to empty the bladder !3 
uncontrollable These symptoms arc usually due to cystitis but 
nm occur without cistitis and with a clear unne 

Pam mar be due to cistitis, to obstruction by blood clot or 
to pressure upon nones It is felt along the urethra at the end 
of the penn in the suprapubtc region and groin in the perineum, 
at the anus and down the thighs or along the sciatic none 
Posterior renal pain may be unilateral or bilateral and is due to 
obstruction of the ureters or to ascending pyelonephritis Although 
pam is frequently present (G3 l per cent of cases) and may bo 
the first simptom (8 8 per cent), it is neier severe 

The urine may he clear in the mtcnals of hasmatunn and 
contain no abnormal elements Occasionallv a persistent excels 
of epithelial cells from the bladder may be found Portions of 
growth may be passed These are ulh from the surface of the 
growth, and their structure may be that of a benign papilloma 
In some cases the irregulanti of cell growth and rapidity of pro 
Iteration suggest malignancy 

When cystitis is present the unne contains pus mucus, and 
blood The unne may be alkaline and stinking It contains 
grensh or brownish shred3 which may be blood clot, mucopus, 
or necrotic portions of growth Masses of mucus and phosphatic 
or more solid concretions of flat or limpet shell shape, form on 
ulcerated patches and are discharged with the unne Difficult 
micturition (12 per cent of cases) is due to large lux unant growths, 
or to smaller growths situated near the urethral onficc 

Emaciation is present in aui meed ca«es It is not a rcnaVie 
«ign of malignancy, for it may be caused by chronic septic pyelo 
nephritis 

Diagnosis. — Cases o! mabgnant growth of the bladder pre 
sent two chief types, a cystitis and a hrematima type 

(1) Cystitis type (40 per cent) — The onset may be sudden 
ot gradual and occurs without the passage of an instrument 
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The following conditions may also give rise to spontaneous 
cystitis m a man of 50 jears or over — 

(а) Stone — Here the onset is less acute Pain is a much more 
prominent symptom, it is sharp, and is felt at the end of the penis 
and at the close of micturition Htematum, if present, is terminal 
and moderate, and the blood is bright Trcquent micturition only 
appears during the daj , the patient sleeps throughout the night 
without waking All the sj mptoms of stone are greatly increased 
by movement and shaking. 

(б) Simple enlargement oj the prostate — The onset of frequent 
micturition is gradual Nocturnal frequency is pronounced and 
commences in the early morning after a rest of five or six hours 
Hrcmafcuna may be absent, and there is no pain 

(c) Malignant disease oj the prostate — In this condition there 
is gradually increasing difficulty m micturition, pain is a prominent 
and persistent symptom (72 6 per cent of cases), htematuna is 
rare, and movement has no influence on the symptoms 

(2) HiBmaturfa type (60 per cent) — These cases are most 
likely to be confused with simple papilloma or with tuberculous 
disease of the bladder In simple papilloma the patient is usually 
younger (under 45) than in malignant growth (average, 57 
years) The haimatuna is sudden, copious and intermittent in 
papilloma, it is insidious terminal, persistent, and increasing 
in malignant growth The hrematuna of papilloma is usually the 
only symptom, while frequent micturition and other symptoms are 
present in malignant growth There is no change m symptoms to 
show when a simple papilloma takes on malignant characters 

Tuberculous disease usually occurs in younger patients It can 
frequently be detected m the genital sj stem (epididymis, prostate, 
seminal vesicle), or there are tuberculous lesions elsewhere in the 
body The tubercle bacillus is found in the urine 

Examination. — Discrete, shotty enlargement of the groin 
glands is occasionally present (12 per cent of cases) Enlarged 
lymphatic glands can he detected in the pelvis on rectal exanuna 
tton in the advanced cases These are found in a band of tissue 
at the upper and outer angle ot' ffie prostate on each side, and 
are the lowest glands of the lymphatic chain 

Palpation of the base of the bladder from the rectum or vagina, 
and especial!) b) bimanual examination, maj detect a thickening 
of the wall 

Cystoscopy.— Hscmorrhagc and spasm of the bladder may 
render cystoscopy difficult 

The following are the chief types of malignant growth a3 seen 
with the cystoscope — 
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(a) Vi nous growth — In Borne cases there is nothing to dis 
tinguish simple from malignant papillomas Usually however the 
litter nre sessile and the \illx are stunted more closely picked 
and less regular In the same bladder there are pedunculated 
and sessile growths Signs of infiltration of the bladder wall raav 
be present The pedicle is tluclccncd and more fleshy, and the 
surrounding mucous membrane is ridged and puckered and may 
have an infiltrated velvetv appearance Small ccdematous tags 
may project from the mucuos membrane and separate nodules may 
be seen 

(b) Nodular sessile or pedunculated growths — These vary 
in size from a large pea to a tangerine orange The surface is 
smooth and may be firmly or coarselv nodular opaque and pink 
or } ellowish pink in colour (Plate 37) The surrounding mucou3 
membnne may show signs of infiltration The centre of the 
growth is sometimes depressed and covered with a gntty mixture of 
blood clot and phosphates (Plate 38) or may be necrotic (Plate 37) 

(c) Infiltrating nodular growths and depressed ulcers — 
The appearances hive already been described (Plate 39 facing 
p 519 ) The unaffected portion of the mucous membrane is 
usually tie seat of subacute or chrome cystitits Phosplatic 
deposit may take place on the growth 

Course and complications — The average duration of life 
after the first appearance of symptoms is said to be under three 
years but tl is estimate requires qualification The duration of 
symptoms m papilloma of the bladder which eventually becomes 
malignant may be ten or fifteen years Hard infiltrating growths 
forming a depressed ulcer are very chrome although the duration 
is shorter than that of papilloma Those of the rapidly growing 
papillomatous variety have a very short history death taking 
place frequent!} under a vest and always under two years 
Septic complications usually result from the passage of mstru 
inents and if untreated aseendin 0 pyelonephritis eventually 
follows 

Obstruction of the ureters is a frequent complication of bladder 
growths If one ureter is involved and the obstruction is gradual 
an intermittent hydronephrosis results If both ureters are 
occluded obstructive anuria supervenes Anuna may come on 
suddenly with no previous symptoms or after symptoms lasting 
a fen hours Lymphatic glands are involved late and metastatic 
deposits in the lungs and liver are rare 

Treatment — The treatment is operative or non operative and 
the operative treatment is radical or palliative 

Selection of cases for radical operation — Of 191 cases 
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tinder my observation, 83 were considered inoperable and 35 
unsuitable for some other reason 

Cases suitable for a radical operation must fulfil the following 
conditions* (1) The growth must be confined to the bladder 

(2) The patient must be sufficiently robust to undergo a severe 
operation 

Evidence of disease of the kidneys or of renal failure, of bron- 
chitis or emphysema, or of a weak or failing circulation, must be 
held as a contraindication to radical operation 

The radical operations that may bo performed in suitable 
cases are (1) resection of the bladder wall and (2) cystectomy 
Choice of radical operation. — Wherever possible, resection of 
the bladder null should be performed in preference to total cystcc 
tomy owing to the high mortalitj of the latter operation. 

The cases unsuitable for resection are — 

(1) Growths covering a very large area of the bladder wall 

(2) Rapidly growing mabgnant papillomas 

(3) Growths involving both ureters, or the trigone or urethra 

(4) Intractable cystitis 

None of these is a contraindication to cystectomy provided 
the conditions previously stated are fulfilled 

Resection of the bladder wall. — Before operation the posi 
tion and intravesical extent of the growth are ascertained by 
cystoscopy. At the operation the perivesical extent is examined 
before commencing to resect the bladder wall Tumours of the 
lateral wall should be examined from the outer aspect of the 
bladder In all tumours of the posterior wall the peritoneum 
should be opened and the peritoneal surface of the bladder exam 
ined Tumours at the base are examined by palpation after 
cystotomy 

A vertical median suprapubic incision of 3$ in with under 
cutting of the Tectus muscle on the side of the growth and sub 
sequent repair suffices for the majority of resections 

In stout patients a transverse curved suprapubic incision may 
be necessary 

The bladder is opened and the patient placed in the Trendelen- 
burg position, illumination being obtained from a powerful head 
lamp In tumours of the anterior wall and apex of the bladder 
the cystotomy wound should be placed well awaj from the growth 
An area of bladder wall extending for at least an inch on all sides 
of the growth is removed, and the edges of the bladder wall are 
brought together by catgut stitches round a rubber tube, which is 
retained lor seven or ten days 

In tumours situated on the posterior wall (Figs 137, 138, 139) 
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cystotomy is first performed and then the peritoneal cavity is 
opened and the peritoneal aspect examined Yn area of pen 
toneum is marked out behind the growth with scissors and the 
edges are stripped off leaving this portion adherent to the bladder 



big 137 — 'Resection of posterior Mali of bladder for 
mal gnant growth 

Tie b iiHf lui been Off ned by tnpnpob c ey» olomy be pjntoenm opened, end the 
» mine* petbed 08 expert M be pstbertd pen ocetl *orf»e* trf be (rotnfe 

The peritoneal cavity is now closed. The cystotomy wound is 
earned back and surrounds the growth which is removed with 
the area of bladder wall and pentoncum on which it is 6et "When 
the growth lies in the neighbourhood of the urefera a second wound 
is made from within the cavity of the bladder A catgut suture 
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is passed through the bladder wall IJ m ou the neat Bide of the 
growth By traction on this the bladder wall is steadied, and 
with a long curved pair of scissors a transverse incision is made 



Fig 138 — Resection of posterior wall of bladder for 
malignant growth 

The port on ot wil bear ng the growth s he at removed 

through the whole thickness of the bladder wall an inch from 
the growth This is carried round the growth leaving a margin 
of healthy bladder wall an inch wide As the section proceeds 
catgut traction sutures are inserted every half inch through the 
edge of the bladder wound while traction on the growth is made 
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bj a stitch passed through it Any spouting vessels arc readify 
controlled 

If the ureteric orifice comca within the area of the resection 
the lower end of the ureter must be excised llus is done bp 
continuing the wound down on each side of the growth and nising 



the flap thus made The ureter is exposed on the extravesical 
aspect of this flap secured by toothed forceps and cut across 
The resection having been finished, the cut eud of the ureter is 
raised to the bladder edge of the growth v. ound at the nearest point 
and & catgut stitch is passed through the wall of the ureter and 
then through the bladder wall and tied Bleeding points having 
been ligatured the growth wound is stitched with catgut sutures 




Figs 1, 2, 3 — Views of operation specimen of malignant growth of bladder 
(nodular papilloma) On surface is a mass of clot encrusted with 
phosphates Tne third hgure shows peritoneai surface i^p 
514} 

Fig 4 —-Recurrence of malignant growth of bladder in scar of resection 
wound Operation specimen of second operation Patient well 
three and a half years later Primary tumour see Plate 37, Fig 3 
(P 510} 


PiATE 38 
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from below upwards, using tho traction sutures as stitches V hen 
the level of the ureter is reached a second stitch 13 passed through 
its will and through tho opposite edge of the growth wound, to 
which it is already fixed I then place a rubber drainage tube 
with a lateral perforation near the terminal opening alongside tho 
ureter in the extra vesical space, and this passes through the growth 
wound across the bladder and out of the qstotomy wound It 
is fixed in the growth wound by a catgut 6titch The remaining 
portion of the growth wound is now closed the bladder mucous 
membrane treated with nitrate of siher as m papilloma (p 499) 
and a large dram placed in the cystotomy wound which is then 
closed around the two tubes The abdominal wall is now repaired 
The catgut stitch holds the tube alongside the ureter for seven 
days It drains the extra vesical space and leaves a weak spot 
in the bladder wall which prevents constriction of the ureter 
I have used this simple method of ureteral transplantation success 
fully in 27 cases, and prefer it to more elaborate methods In 
none of my cases has there been any postoperative pyelonephritis 
after resection ami implantation of the ureter 

Cystectomy s treatment of the ureters — Some method of 
deviation of the urine must be adopted, and a large part of the 
high operative mortality of cystectomy is due to the operation 
for deviation of the urine being performed at tho same time as 
the removal of the bladder The two operations should be per 
formed at an interval of some weeks 

The ureters have been implanted into the rectum large in 
testme, urethra, vagina, or, as Wade has recommended, brought 
to the surface on the lateral aspects of the abdominal wall In 
cases of implantation into the large bowel there is a grave danger 
of ascending septic inflammation Implantation of ureters into 
the urethra has not given good results After ureterostomy there 
is considerable danger of stenosis and of ascending inflammation 
In one case I implanted the appendix into the dilated right ureter 
(urclero-appendicostomy, see p 370) 

The most successful operation is one done in two stages, of 
which the first stage consists m deviation of the urine by vagin il 
implantation in the female, and nephrostomy, ureterostomy, ox 
implantation into the bowel in the male subject (p 3G9) 

Cystectomy In the male : the combined perineo-abdo- 
mlnal method. — The bladder is distended with fluid and the 
patient placed m the lithotomy' position A curved transverse 
pTerectal incision, concave forwards, is made, and the posterior 
surface of the prostate and seminal vesicles as exposed 

The patient is now placed horizontally, and then raised into 
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the Trendelenburg position, and a transverse suprapubic incisioa 
made down to the bladder The peritoneum 13 then stripped by 
blunt dissection from the apex and posterior wall until it inlets 
the dissection made from the perineum The a as deferens is 
separated, the seminal vesicles are detached and pushed bach- 
wards, tbe bladder is pulled to one side, and the ureter and 
large \cssels on the opposite aide arc isolated and damped, the 
same is done on the other side The bladder is emptied and pulled 
up, and direction earned transvencl) between the front of the 
base of the prostate and the bladder, and the prostatic urethra is 
clamped and cut across The tngone is dissected off tbe upper 
surface of the prostate and the bladder removed Tbe lateral 
pcilWcs arc now ligatured The peritoneum may be opened, 
and, instead of being stripped off, the adherent portion is excised 
(intrapcntoncal method) 

Cy8topro8tatectomy. — The preliminaries arc the same as 
already described, but the prostate is completeh separated from 
the perineum, the membranous urethra is cut across, and the 
anterior surface of the prostate separated from the bach of tho 
pubic bones Tho patient 13 placed in the Trendelenburg position 
and the bladder exposed, the peritoneum stripped off, and the 
lateral pedicles clamped ns before The bladder vs drawn upwards 
and backwards, the pubo-aesical ligaments are cut across, and 
the bladder, prostate, and seminal vesicles removed 

Cystectomy In the female (Pawhk’s operation) —The ureters 
are exposed from the v agina, cut across, and implanted into the 
vaginal wall After some weeks the bladder is exposed and eepar 
ated from the peritoneum by a vertical suprapubic incision A 
vaginal incision is made immediately above the urethra, and the 
bladder delivered into the vagina and removed after cutting across 
the urethra The urethra is then implanted into the vagina and 
the outlet of the vagina closed b) a second operation later, so 
that tbe vagina forms a reservoir for the unne 

Besoltj. — Tho results of operation for malignant growth of tho bladder 
ore difficult to assess for some surgeons include in their statistic* operation* 
on growths of a doubtful nature fceholl records results obtained at tho Jlayo 
Cbrno in 100 cases of operation for malignant growths of tho bladder Of 
these 71 were malignant papillomas and aoUd carcinomas Of the 7f 
cases of malignant papillomas 26 (30 6 per cent ) were dead in an average 
of eleven months after operation. Of the M cases of solid carcinomas 67 
{71 2 per cent.) were dead ui an average of seven and a half months Of tho 
caeca of malignant papillomas, 45 (63d per cent.) survived on an average for 
threw years and three months while those of solid caremomvs, 27 (288 per 
cent ) lumi «1 on an a\ erage for two years and threw months 

Prior to 1023, the writer operated on 126 cases of malignant growth by 
resection of tho bladler, with an immediate mortality of 8 (6 31 per cent ), 
them were 27 cases of transi Iantation of tbo ureter with 2 deaths (7 14 per 
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tent ) of the IIS that surrn e<l operation it wis possible to trace onb 81 ca^es 
Among these 81 tl ere « ere no recurrences in 54 {60 0 per cer t ) and recurrences 
in 27 (33 3 per cent ) In the eases « tthout recurrences there w ere S in « hom 
ono year had elapsed since their operation 12 two years f three years 
5 four years 3 fire years 3 sue j ears 4 seven rears 5 ei r ht rears I nine 
years 2 ten years 2 eleven years and 1 surviving without relapse t vpivc 
fourteen and sixteen years respective!} Of tl c 27 cases ui winch recurrences 
developed one je-ir had elapsed in 12 two years in 8 three jc-ars in 2 four 
rears in 1 five years in I six years m 1 seven years m 1 and tig 1 1 years m I 
The statistics of cases treated bj total cvstectomj are of course far more 
unfavourable than those resulting from a partial resection of the bladder It 
is probable that a large proportion of the h „h ope ret on mortality attending 
this procedure is duo to the operation for deviation of tl e urine being performed 
at the name time as the cystectomy Watson states tint o out of 15 deaths 
in 25 cases of cystectomy were directly due to the ureteral transplantation 
S P Fcderoff reported 12 eases of ti o stage cystectomy out of iluch 8 d ed 
2 from causes not directij attributable to t! e operation Of the 4 survivors 
2 were in good health six and two years respective 1\ after the operation wl Ue 
the remaining 2 were suffering from py tilt a. II W adc performed total e> stce- 
tomy in two stages on 18 patients all recovered from tl e operat on and lived 
for over eighteen months 2 of those were alive four and three years rc->pecti\ cly 
after the operation while 3 died of recurrence of the pro \ tl 

Inoperable cases — Unfortunately a considerable proportion 
oi cases of malignant disease of the bladder do not present them 
sch C3 to the surgeon sufficiently earlj to allow of resection being 
performed with any reasonable hope of extirpating the disease 
In 401 cases of bladder growth that came under my care up to 
the end of 1924, 83 were considered inoperable and 35 unsrnt 
able for some other reason This gnes a percentage of 11 G of 
inoperable cases which is slightly below the 50 per cent mentioned 
by Hunt for the Mayo Clinic The causes of the inoperability 
m 76 of my own cases were noted as follows 


Lxtent alone 5° 

Extent and sepsis 6 

Extent and pee it on 9 

Extent and general condit on 5 

General condition I 

Position and ago 1 
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Extent was the predominating factor in most of these cases 
Should resection be impossible for one reason or another 
treatment by some form of radiation must be considered In 
my cases of bladder growth 41 were treated by radium and 13 by 
hard X rays In 3 of the cases treated by \ rays an operation was 
subsequently earned out at intervals of 3 months 5 months, and 
3 years respectively , after X ray treatment In all of these 3 eases 
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the bladder was found to be contracted and spasmodic and the 
growth particular! j difficult to define owing to the leathery consis- 
tence of the bladder wall in its neighbourhood My experience 
m these cases, therefore, docs not encourage me to hope that the 
surgeon will obtain any great a«sistance from the use of X ray* in 
bladder growths ns n preparation for operation. Quite apart 
from this difficult) , X raj’s are liable to irritate the bladder wall 
and to concert a mild into a severe cystitis, with the frequent result 
that the sepsis so initiated becomes the ultimate cause of death 
hi amending renal infection This risk of sepsis would, however, 
not be an insuperable objection to radiation if an undoubted 
improvement or cure of the growths could be demonstrated, but, 
unfortunately this has not been the case in my experience In 
a senes of 13 cases there was no improvement in the symptoms 
or the aizc of the growth in 8, some improvement and reduction m 
size in 1, and an entire disappearance in only one. Although the 
number of cases is small, the result of X ray thcrapj in inoperable 
growths of the bladder is not sufficiently good, m mj opinion, to 
encourage a more extended tnal of haul rays in these cases 

Treatment by radium can bo carried out in various ways 
The introduction of radium into the bladder m the head of an 
indwelling catheter has now been abandoned as complete!) im 
satisfactory If the bladder ha3 been opened, radium needles can 
be inserted into the growth, this treatment, howev er, usually leaves 
the patient m a deplorable condition on account of sepsis, reaction 
m the surrounding wall of the bladder, and sloughing of the 
growth 

B) far the most satisfactory form of treatment is the insertion 
of radon seeds through an operating cystoscopc The seeds are fixed 
on to the end of a special introducer resembling a uretcnc catheter 
(Plate 40, Fig 1 ) By connecting up this introducer with the 
diatherm) apparatus any bleeding that occurs during the introduc 
tion of the seeds can be arrested by electro-coagulation, the seeds 
being released by pressing the handle at the end of the introducer 
This particular technique is in use at the Radium Institute, London, 
and Durden Smith records 38 cases of inoperable carcinoma of 
the bladder treated there, most of them by It Ogier "Ward 
Twenty three were papillary type, and of these 20 were treated 
by cysto*copic implantation and 3 b) suprapubic cystotomy Of 
these JO were well, 3 for 3 years, 2 for 4 years and 3 for 5 years 
after treatment Fifteen were infiltrating carcinomas, and of 
these 10 were treated by the cystoscopic method and G by the 
suprapubic route Of these 3 were abv e and well 3, 4 and 5 years 
respectively after treatment This writer concludes that cysto- 



Fifes l and 2 — Carcinoma of bladder * Implantation of radium 
seeds (P 522 ) 

Fife 3 —Incision of ureteric orifice with Buerger scystosccpicselssors 
(Pp 35$ 463) 

FJg 4 — Malakoplakla; umbillcated plaques (P 463 ) 


PLATE 40 
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scopic implantation of radon seeds should bo limited to cases o! 
papillary carcinoma not more than 2 or 3 cm in diameter, and 
that larger growths Bhould be dealt with by the suprapubic route 
Operable infiltrating carcinoma should be resected, and great care 
should be taken in selecting inoperable cases for radium treatment 

Palliative treatment. UtemaUina — In severe hematuria 
the patient is confined to bed, and either opium or ergot is 
given hypodermically and calcium lactate by the mouth the 
latter in doses of 30 grams every 4 hours lor 48 hours Sometimes 
bleeding is stopped by washing out the bladder with a Largo 
quantity (several quarts) of hot silver nitrate solution, 1 in 
10,000, or by continuous irrigation through a double way catheter 
This may bo followed by the instillation of a small quantity of 
adrenalin (1 m 1,000) If the bladder becomes distended with 
clots, an attempt may he made to break them up and remove 
them by means of a Bigelow’s evacuator If this is not quickly 
successful the bladder should be opened suprapubically, the clots 
cleared out, and a large dram inserted 

Radium treatment is often very useful in arresting haemorrhage 
even though it may fail as a means of treatment of tho growth 
If a suprapubic wound exists, a container with a sufficient quantity 
of radon may be inserted directly into tho bladder In the absence 
of a suprapubic wound, the radium may be applied m the form of a 
plaque suprapubically 

Pain — Pain is frequently the result of chronic cystitis, and 
m such cases the urine is usually ammomacal, and there may he 
phosphatic deposits on the bladder wall Severe pain may, how 
ever, be present m infiltrating growths, with little if any, cystitis 
Treatment consists in giving suppositories of extract of bella 
donna £ gr and morphia £ gr , to which cocaine £-1 gr may be 
added 

The injection of tincture of opium 20 minims with antipyxin 
30 gr , in a small enema of hot water, frequently giv es relief 

Washing the bladder with silver nitrate solution (1 m 10,000) 
may be beneficial, and, if the urine is alkaline and phosphatic 
material is being deposited, washing with a very weak solution 
of acetic acid (1 in 5,000) and the administration by mouth of 
sodium acid phosphate, 20 gr thnee daily, should be tried 
Unuary antiseptics (urotropme, etc ) are also useful 

Suprapubic cystotomy may sometimes be tried as a means of 
relieving pain, especially when the growth obstructs the bladder 
outlet The results, however, ire often disappointing, since the 
painful spasms are due to infiltration of the bladder wall and pressure 
on the pelvic nerves rather than to obstruction 
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In cases of se\crc pain that arc unrelieved bj these palliative 
measures, the operation of division of the pre sacral nerves will 
often bring relief (see p 580) Some of the ofleri nt fibres -canning 
the sensations of painful distention and of painful muscuhr spasm 
travel in the pre-sacra! nerves to the llth 12th and 1st segments 
Provided the pel vie parietcs are not involved b) the growth (when 
man} other additional sensory pathways would be involved) 
division of these ncrvc3 will block some of the pathwa ) s of pain 
Implantation of the vueters into the bowel has been tried in 
advanced cases 

2 CONNECTIVE TISSUE NEW' GROWTHS 

Fibroma 

These rare tumours are small, round pedunculated, covered 
with smooth mucous membrane, and of a jcUowish white colour 
The} consist of somewhat loosely Sit fibrous tissue containing 
few blood vessels The} arc likely to be confused with malignant 
growths Clado collected 25 recorded cases The author removed 
a fibroma the size of a hazel nut from the neighbourhood of 
the right ureter m a man aged 30 

Myoma., Fibro-Myoma 

Thc^e tumours of which about 20 examples are on record 
form single, very rarely multiple, round nodules which project 
from the outer surface of the bladder (extrav estcal) or into the 
interior of the nscus (intravesical or submucous), or are buried 
in the wall (interstitial) The submucous vanct} are peduncu 
Iated or sessile, firm round of oval tumours found at the base 
of the bladder The growth consists of closely set non striped 
muscle fibres in whorls or lrregularlj interlacing The vascular 
supply is peripheral and abundant 

Sarcomatous Taxely epithchoinatons, degeneration of these 
tumours has been described 

Myxoma 

Pure myxoma of the bladder is rare and is found almost 
exclusivel} in children The tumours arc situated at the base 
o! the bladder, are almost alwajs multiple, and form polypi not 
unlike those of the nose, but of firmer consistence and darker- 
red colour Growth is extremel} rapid and recurrence takes 
ptace ’i abort time after removal Microscopical!} there is an 
abundant granular intercellular substance, in wluch are round 
cells and a few branching myxomatous cells The vessels are 
large and numerous, and formed of a single layer of endothelium 
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Sarcoma 

Sarcoma oC the bladder is found m infancy and late adult 
life, and, relatively to epithelial tumours, is a rare growth Wilden 
states that m 50 cases of sarcoma, 26 of the patients were over 
40, and 14 were under 30 years 

Hordcr found 4 cases in 60 growths, and Targett described 
4 in 36 specimens The proportion is much higher in children 
Phocus found that 7 m 15 bladder growths in children were sar 
comas Secondary Baicoma is rare The sarcoma originates in 
the submucous areolar tissue, less frequently from the extra 
muscular areolar tissue (Targett), and rarely from the connective 
tissue of the muscular layer (Bernstein) 

The majority of these tumours ansc from the posterior or 
lateral walls (57 per cent — Albarran) and the trigone is seldom 
affected unless with other parts The tumour may be peduncu 
lated or sessile, and infiltrating Not infrequently the bladder 
wall is widely infiltrated, and projecting into the interior are 
numerous polypoid bodies The cavity of the bladder may be 
filled with masses of these polypi The surface is smooth and pink, 
or deep red, and of the consistence of had The ureteric orifices 
may bo surrounded without obliterating the lumen 

The urethra is sometimes blocked by polypoid bodies which 
may protrude from the external meatus in the female The 
rectum, intestine, and vagina may be involved, and perforation 
of the bladder wall occasionally occurs 

The spindle-celled, round celled, and rarely the melanotic 
varieties of sarcoma are found Myxoma and myxo sarcoma are 
also described 

Rhnbdo myoma is a very rare tumour, probably arising from the 
atnped muscle of Henle which passes up the anterior surface of 
the prostate as far as the bladder Chondro sarcoma is another 
rare form Angioma has been described by Albarran and others , 
it is a rare form of tumour, which may become sarcomatous Two 
cases of chorion epithelioma hav e been described 


3 DERMOID CYSTS 

Denuoid cysts are occasionally found as pednnculated tumours 
the size of a pigeon’s egg or buried in the nail of the bhdder 
Occasionally a perivesical dermoid cyst ruptures into the bladder 
Clado described 8 examples, 2 of which were pedunculated and 
G sessile tumours 
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CHAPTER XXXVII 


VESICAL CALCULUS 

Etiology. — The etiology of stone formation m the urinary tract 
13 discussed under Renal Calculus (p 264) 

Stone in the bladder is les3 frequent m children than in adults, 
and much more frequent zn men — especially old men — than in 
women 

In children vesical calculus is more frequent in the lower class 
than m the well to-do When stone occurs in children it is found 
in the bladder m the great majority of cases Bokay found that 
1,150 out of 1,621 cases of urinary calculus m children were 
vesical 

Calculi are primary when they are formed m an aseptic urine 
and secondary when they result from changes m the unne caused 
by bacteria The nucleus of a \ esical calculus may be a small 
oxalate of lime or line acid calculus which has descended from 
the hidnej, or the stone may form around a portion of blood 
clot or a foreign body such as a fragment of a catheter a 
pin, a silk ligature from a previous operation on the bladder 
(Figs 147, 148) or neighbouring organs, a fragment of necrosed 
bone etc 

The two important predisposing factors in the production of 
secondary calculi are bacterial action and stagnation of unne 
Of these bactenal action is the more important 

The following proof of the presence of bacteria in the interior 
of calculi is of interest In a woman of 60 jears I remo\ed a 
laTge phosphatic \esjcal calculus by htliolapaxy Previous to the 
operation the unne had been aseptic The centre of the stone 
was composed of soft greyish, stinking matenal, and cultures 
made from this gave an abundant growth of bacillus coll The 
operation was followed by a smart attack of cystitis due to the 
bacillus cob released from the interior of the stone at the litlio- 
lapaxy The patient gave a history of removal of a urethral 
caruncle followed by an attack of cystitis, three years before 
Calculi are very frequently found m old men with enlarged 
prostate and infected urine, and they may form in the stagnant 
urine in a diverticulum of the bladder 
627 
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Chemical composition and physical characters, — Vesical 
calculi art composed of unc acid, phosphates, or oxalate of lime, 
m that order of frequency, ami 
-»■ — ’ nrclj of cjstin, tanthin, in 

sS digo, or calcium carbonate 

f \ Unc aetd calculi (Figs 140, 

/ ' 141, 142) ma} he pure uric 

f \ acui or ammonium or sodium 

/ £ WK&S$\ l urate The) ore single or mul 

[ ’ ^ 1 *'P^ e var 3‘ l,1 S from the size of 

I v V, V j i a s Pl jt P ca to ^hat of a ten’s 

\ \ 1 y egg They are rounded or oi al 

\ / and jjjjy ]y C gat. , the Burface 

\ / is smooth, or very finely nod 

y/ ular, and easily polished They 
nre sandy yellow to a dark 
brown in colour, and on pec* 
l \i 140 —Radiogram of pore tion show a regular concentric 
uric ncill Cnli’nli tV/im Vil-i.l.l...- . _7 . , 


X„“ C :i“''“^ r °T bbdllCr ’ hmmahon Tier „ re lari, 
, but not so Lam as oxalate 

of hmc calculi Calculi com 
po^ed of urates arc similar 

m contour, but lighter in colour and harder in consistence » 
Oxalate-of Imc calculi (Fig 143) arc round and usually single 
Thc\ via from a pea to a chestnut m size and have a dark 
brown colour The stir 
face is co\ ered with 
closelj set conical bosses 
(mulberry calculus) or 
there ni3y be a few sharp 
projecting spines (star 
form) The calculi are 
\crv hard On section 
they are composed of 
closel} set, irregularly 
disposed lamina? 

Phosphahc calculi 
(Figa 144-18) may con 
sist of basic calcium 
phosphate, either alone 
or mixed with ammomo- 
magnesmm phosphate 

F,s 111— Unc acid calculi rcmoicd » n4 m “ 4dltu > n fhere 
from bladder may be ammonium urate 
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TI e«e stones* \ar) grentl) m consistence UtC) ma) be soft and 
mtj casilj crumble but w hen composed of crjodallmc phosj hates 
the) are xer) hard Sometimes there is a bird outir shell and a 
soft interior On section they 
nrc granular and rarely show 
lamination 

Cijstm calculi nrc o\al 
granular and yellowish brown 
and have a soap) appearance 
The) turn a grocm&h ) cllon 
when exposed to air \anthxn 
stones are smooth and ) ellow 
and indvjo arc blue while 
calcutm carbonate calculi are 
greush white, earth) looking 
hard stones 

C ilcuh arc rarcl) composed 
of a single ingredient, ami are 
Irerjucntl) named unc acid 
oxalate of lunc etc on!> 
from their principal ingredient 
The nucleus in primarj stones is most frerpientl) line acid 
less often oxalate of hroe Around the nucleus the ! lrnin© of 
oxalate of lime or of unc acid arc disposed The layers ma) 
alternate The sur 
face is frequcntl) 
cox ered w i th a smooth 
la) cr of phospl ates 
Largo calculi arc 
usual!) single but 
there ma) be one 
large calculus and 
man) small ones 
Multiple hard 
stones are rounded 
bhe peas while the 
softer x aricties (phos 
p hates) are angular 
and faceted As many 
as -100 or 500 may be 
present \ cry large 
stones haxc been recorded Preston found one weighing 61 oz 
and Earle nt other of 44 oz at an autops) and Milton re 
moxed one of 34 oz and Ch\c another of 40 oz by operation 



Fig 145 — Phosphaltc calculus remoxed 
from bladder 



F ig 144 — 1‘liosphatic calculus 
of bladder 
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The avenge weight is 200 or 300 gr rhosplntic stones develop 
rapidlj , and a largo stone ma> form in a few weeks Uric- 
acid cal cub form less 
and oxalate-of- 
ry slowly, some 
} ears being usual!} 
taken to form a cal 
cuius of moderate size 
Vesical calculi are 
either movable or fixed 
A movable stone rolls 
about m the bladder, 
and its position vanes 
according to the atti 
tude of the patient 
With the patient re- 
cumbent the stone usually lies on the posterior wall, just 
behind the base of the trigone Large calculi m an inflamed, 
sensitive bladder are occasional!} found at the apex spasmodically 



Fig. 146. — Phosphatic calculi removed 
from bladder. 


rapid!}, 
lime ve: 



Fig. 147.— Phosphatic calculi formed around silk sutures 
used in removal of bladder grow th. 

grasped in a partial contraction of the bladder The lower part 
of the bladder is not contracted, and contains fluid. Freely 
movable stones take a tounded or flat oval form 
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Ultzmann holds that the contour ot the stone depends upon 
the crjstals of which it is composed. Urates, uric acid, earthy 



Fig. 148. — Phosplmtic calculi formed around silk sutures 
used to close a cystotomy Mound. 

phosphates, and cystin belong to the rhomhoidal crystalline form, 
and produce flat ovoid stones varying in the three axes. Calcium 



Fig. 149. — Pfaospliatic calculus formed on piece of 
catheter in bladder. 

oxalate belongs to the quadrate crystal form, nnd produces a 
rounded calculus. Secondary deposits change the contour of the 
stone: a rounded oxalate stone covered with uric acid becomes 




Tig 1 — Large phosphatic calculus with 
Cystitis 

Tig 2. — Uric add calculi covered with thin 
layer of phosphates 

ng 3 — Oxalate of lime calculi In bladder 
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e SS shaped, w hile an ovoid unc acid nucleus becomes rounded 
Tyhen oxalate of lime is deposited upon it 

When a number of calculi arc closely packed together they 
take a pol}gonal form with facet like surfaces , when freelj 
movable they take a rounded form 

A fixed stone 1 3 found in a dnerticulum or saccule, or project- 
mg into the bladder from the lower end of the ureter or from the 
urethra, or m a diverticulum at the apex of the bladder, or the 
patent lower end of the urachus (D>kes) When a stone lies 
within the cavity of a diverticulum it is rounded or oval and 
it may be movable within the di\erticulum or fixed The opening 
of the di\ crticulum may be so small that the stone cannot be 
seen from the bladder Stones which project from the prostatic 
urethra into the bladder increase rapidl> in the shape of a 
mushroom or umbrella (Plate 4G, Figs 2, 3, facing p 514) 
Spasmodic contraction of the bladder wall around a large stone 
may fix the stone in the upper or, in children, m the lower part 
of the bladder Such contractions may gi\o the bladder an hour 
glass form, one part of the bladder being distended with fluid, 
while the other is firmly contracted round the stone 

In enlargement of the prostate, stones may be u edged in the 
deep pocket behind the intravesical projection so that they 
become fixed 

Pathology. — Cystitis may precede the formation of stone, 
or may result from its presence The inflammation may bo con 
fined to the base of the bladder, or it may be umv crsal The bed 
on which the stone lies frequently consists of a thick, shaggj, 
greyish white membrane formed of thickened and necrosed epi- 
thelium with mtico-pus 

Papilloma or malignant growth is present in rare cases Chronic 
pyelonephritis is found m cases of long standing calculous cystitis, 
and is the cause of death in most fatal cases of stone 

Spontaneous fragmentation of a vesical calculus has been 
known to occur, and it has been most frequently observed m 
unc-acid calculi Watson, Dabonfc d’Lstrees, Kasamowsky, and 
others have described such cases The phenomenon is ascribed 
either to mechanical or to chemical action Ord bebei ed that it 
was due to the colloid cement substance of the calculus becoming 
saturated with urine of low specific gravitv, such as is produced 
by diuretic waters Leroy d’fitodles regarded a drvtng and 
shrinking of the calculus S 3 an essential factor Heller explained 
the fracture by supposing that tension was produced within the 
calculus by decomposition of ammonium urate lying between 
layers ofjrnc acid Cmale, and later Eapsammer, held the view 
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that the mechanical action o! bladder contractions produced the 
fragmentation If the mechanical view were correct, fracture 
would be expected to occur more frequently m multiple calculi 
and when the bladder was spasmodically contracted, but this 
is not the rule, and Zuckerkand! points out that fragmentation 
may occur in an atonic bladder At the present time the factors 
which got cm this rare phenomenon arc unknown 

Symptoms. — A stone which descends from the hidne) mav 
gi\ c rise to a v it) mg series of symptoms There are one or set era! 
attacks of renal colic, which nmj he followed at once bj symp 
toms of bladder irritation and the immediate discharge of the 
calculus with the unne Frequent!}, howeter, a period of relief 
from stmptoms follows the discharge of the calculus into the 
bladder and tills maj last for some days weeks, or even months 
Symptoms commence again when the calcnlus is swept into the 
urethra to be impacted in that tube or passed through it, or when 
irritation of the bladder is produced b} the continual movement 
of the stone, or fimll} when infection takes place 

Lcgucu Btatcs that calculi winch form m mfanc) may remain 
quiescent for ten or c\en twenty jears 

Fixed calculi gi\e rise to no symptoms directly referable to 
stone, and verv large calculi arc frequently “latent” 

Frequent micturition — This is the most common and the earliest 
symptom The increased frequencj commences gnduallv and 
is progress^ c There is urgenc} to pass water, and the desire, 
once felt, becomes an imperative necessity After passing water 
there is discomfort, and n feehng that the bladder lias not been 
emptied These s) mptorns are aggravated, and raaj onty be pie 
sent, when the patient moves about or is subjected to the jamng 
of horse riding bicycling or travelbng m a railway camjge or a 
bus In the recumbent position the stone falls awa) from the 
sensitive neck of the bladder, and the desire to pass water is no 
longer felt Tbe patient sleeps peaceful 1} throughout the night 
Pain — Paul is a prominent svmptom It is felt at the neck 
of the bladder and at the end of the penis, either at the external 
meatus, at the base of the glans on tbe dorsum, or most frequently 
beneath the frcmim The pain occurs at the end of micturition, 
is sharp and “ cutting,” and is increased b\ movement and jarring 
Hwmatuna — Terminal hiematuna is a frequent symptom A 
few drops of blood are squeezed out at the end of micturition 
The blood is bright, and the hamiorrhage not severe Jfovemcnfc 
and rest influence this m the same manner as the other sj mptorns 
An intermittent stream mav be observed Arrest in the middle 
of the act, accompanied by severe pain, is due to impaction of the 




Fig. 1. — Fragment of shrapnel In bladder; drainage tube in bladder 
fistula. (P. 448.) 

Fig. 2. — Large mulberry calculus in bladder. (P. 528.) 

Fig- 3. — Same calculus after removal. (P. 528.) 

Fig. 4. — Large phosphatlc calculus in bladder. (P. 528.) 


PLATE 42 
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stone at the internal meatus The amst mav be momentarv or 
it may be impossible to start the flow for some minutes or e\ en 
a quarter of an hour If the patient lies down the stone rolls 
away from the internal meatus and water can be passed freely 
Continued retention of urine necessitating the use of the 
catheter is rare when the stone is still in the bladder It may 
occur when the stone has become impacted in the prostatic urethra 
and is usuall} accompanied by severe pam and strangury 

The urine contains crystals of oxalate of lime uric acid or 
phosphates The urmary deposit for the time indicates the 
composition of tho surface layer of the calculus 

Microscopic quantities of blood and an excess of leucocytes 
and epithelial cells are usually found in the unne 

In children screaming on micturition and retention of urine 
are not infrequent In other cases there is incontinence from 
frequent involuntary expulsion of the unne caused by the irnta 
tion of a stone forced down into the neck of the bladder In small 
boys milking of the penis is an attempt to ease the pain and 
leads to an enlarged turgid semi erect condition of the perns 
which is very characteristic 

M hen cystitis complicates stone the symptoms are modified 
The frequency is irereaced and is continued at mgl t as well as 
during the day the pam grows more intense and pus and 
mucus appear m the urine which often becomes alkaline and 
stinking 

In longstanding cases symptoms of ascending pyelonephritis 
appear and the patient rapidly loses weight and eventually dies 
of urinary septicamna (sec p 143) Fencystitis with perfora 
tion mto the rectum or vagim is a rare complication 

Diagnosis —Pam similar to that of calculus may occur in other 
diseases of the bladder such as cystitis or malignant growth but 
the pam in calculus is a prominent symptom it is sharp occurs 
at the end of micturition and is markedly affected by movement 
and rest The hfematuria and frequent rmcturition are also 
increased \>y movement The gradual onset of frequent isucivm 
tion diurnal m character is aery characteristic of stone When 
cystitis is present a calculus may be suspected if the pam is 
unusually Bevere and all the symptoms are markedly increased 
by movement and ]arrmg Tho previous passage of a calculus is 
an important aid to diagnosis Tuberculous cystitis m children 
or adults may give rise to difficulty in diagnosis Pam is sel 
dom so acute and the frequency is continued at i i 0 ht as well 
as dunn,, the dav while movement has little effect upon the 
symptoms 
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Malignant growth of the bladder maj give me to symptoms 
close!} resembling stone Here the pain is constant, is not so 
sharp, and movement has no cflect upon the symptoms 

C llcnl ns in combination vnth enlarged prostate may be 
attended In no distinct tie symptoms, and the Btone is usually 
found during an examination of the bladder, or at the operation 
fox enlarged prostate 

Has a stone winch is known to have been descending the 
ureter been discharger! into the bladder, or is it still in the lower 
end of the ureter ? The symptoms of stone in both these situa 
tions mar be similar, but the effect of movement is seldom so 
marked in ureteral calculus, and symptoms of irritation of the 
genital svstem such as erections and emissions, ore frequently 
observed when the calculus is in the lower ureter Usual!}, when 
the calculus passes into the bladder the &} mptorns suddenly cease, 
and the} ma} not recur until the calculus is pissed through the 
urethra or impacted in that tube. 

The only certain method of distinguishing between stone m 
the lower ureter and stone in the bladder is b} the use of the 
cystoscope 

Examination. — As a rule, it is not possible to detect a stone 
of moderate size by rectal or vaginal examination Even large 
stones may not be palpable from the rectum, on account of the 
thickened bladder wall They may, however, be felt on bimanual 
examination 

Sounding the bladder. — Before sounding a patient it is 
necessary to exclude urinary tuberculosis b} bacteriological exam- 
ination of the urine and other means If tuberculosis is present 
the bladder should not be sounded 

The most stringent precautions In regard to asepsis must be 
exercised in this examination The instruments are boded, the 
hands rendered surgically clean, and the area of operation is sur- 
rounded b) clean towels The penis is washed with antiseptics 
In chjdren a general antithetic is usually necessary, but m adults 
none is required 

The patient lies on a high couch, and the surgeon stands on 
his right Four or six ounces of fluid arc introduced into the 
bladder through a catheter, which is then removed The sound 
is introduced and pushed on until it is arrested at the apex of 
the bladder m the middle line The beak is turned first to one 
side and then to the other, and the instrument drawn slowly out, 
tapping the bladder on each aide of the middle line by turning 
the beak from side to side, until it is arrested at the internal 
meatus Then the postprostatic area is examined by raising the 
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handle of the sound until it is vertical, and final!) by turning 
the beak down behind the prostate if it is enlarged As the in- 
strument is withdrawn the surgeon should pay particular attention 
to grating or impact with a stone m the prostatic urethra When 
the beak of a sound comes m contact with a stone in the bladder 
a sharp metallic click is heard and the impact can be felt with 
the thumb and forefinger lightly holding the instrument An 
idea of the size of the stone may be gained by noting the distance 
to which the sound is withdrawn while the beak still rings upon 
the stone Multiple catcnh may be detected by the impact taking 
place when the beak is turned first on one side and then on the 
other 

In children the stone lies at the neck of the bladder, and the 
sound at once impinges upon it , in adults m the dorsal decu 
bitus the stone falls into the post tngonal atca, and in old men 
the stones are usually found behind an intravesical projection of 
the prostate (postprostatic pouch) A calculus may not be felt 
with the sound when it is embedded m the folds of a partially 
distended bladder, when it is grasped In a spasm of an irritable 
bladder, when it lies behind an enlarged prostate or m a diver 
ticulum, or when it is covered bv a thick layer of mucus and pus 
The ridges of a trabeculated bladder, or phosphatic deposit on 
the mucous membrane m chronic cystitis or on a new growth, 
may give rise to difficulties in diagnosis with the sound , and the 
operator should be careful that the handle of the instrument 
does not come in contact with hard bodies such as a nng or a 
button 

When a small stone cannot be felt with the sound the follow- 
ing method ma> detect it (Preyer) The cannula of a htholapaxy 
evacuator is passed, a few ounces of fluid are introduced, and the 
evacuating bulb is applied At diastole of the bulb the small 
calculus is sacked against the eye of the metal cannula with an 
easily detected click 

Cystoscopy (Plate 41) —This is the most certain method of 
detecting a calculus Movable calculi ate found just behind the mter- 
uretenc bar Large calculi m a contracted bladder may be difficult 
to view, as they are pushed aside by the beak of the cystoscope 
Calculi lying behind the prostate or in a sacculus or at the mouth 
of the ureter are readily seen with the cystoscope, while they may 
escape detection with the sound When a di\ erticulum has a 
small opening it may contain a large calculus which cannot be 
seen with the cystoscope The number of calculi present m the 
bladder and their position and appearance are readily ascertained 
I hive seen a small spherical growth o! the bladder entire!) covered 
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with phosphates, which evactli resembled a phosphntic stone, 
except that the position was constant to the outside ©f t!ie right 
ureter in different positions of the patient In another ease where 
a stone shadow was shown b} radiograph v the cjstoseope revelled 
m addition a large papillomatous growth, and Iitholap'ixy was 
abandoned for suprapubic c veto tom) 

Radiography.— A. shadow m the vesical area (tee p 390) maj 
be cast bj a stone in the bladder, in the lower end of the ureter, 
or in a diverticulum A vesical stone shadow is uMiaUj in the 
middle line, and it can be made to change its position b) move- 
ments of the patient The shndow thrown bj a calculus in a 
diverticulum is more likely to he to one side of the middle line, 
and tins position may also be taken bv a shadow thrown by a 
stone in the bladder pushed aside bj a growth 

Treatment — There is no means by which a stone in the 
bladder can be dissolved, whether by medicines, oi waters adminis- 
tered bi mouth or washes used loealli 



Fig 150 — Evacuating cannula and st> let 


When a stone has been passed in the urine a thorough exmu 
nation with the c^st ©scope or X rays should follow to make certain 
that no other calculi are present in the bladder, ureters, or kidney 
hen a stone li is been passed down the ureter into the bladder 
and has not immediately been discharged Enough the urethra, 
its removal from the bladder should be proceeded with as soon 
os possible , lor, although there is a fair probahilitv of the stone 
passing through the urethra, there is nl«o considerable danger that 
it may become impacted in that tube — an accident that nrnv give 
rise to much pam and considerable diflicultv m attempting to 
push the calculus back into the bladder, and inaj necessitate a 
penneal operation for its relief 

A small calculus mas sometimes be removed bv means of the 
cannula and aspirator (Fig 150) used m litholapaxv This should 
be performed under the same aseptic conditions that are neces 
sary m a crushing or cutting operation A general anaesthetic is 
preferable, although it maj be dispensed with or local an&sthesw 
maj be vised when the operator is skilful and the patient plicid 
The largest cannula that the urethra wall take is passed and 


Fig. 1. — Large calculus in diverticulum. (P. 533.) 

Fig. 2. — Calculus In bladder, showing nucleus o! oxalate of 
lime, layer of uric add, and coating of phosphate. 
<P. 530.) 

Ffg. 3. — Phosphatic calculus In bladder. (P. 528.) 


Plate 44 
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the bladder emptied Tour or five ounces of warm boric lotion 
are introduced bs means of a bladder syringe, and the aspirating 
bulb, filled with bone solution, is applied to the cannula The 
bulb is raised so that the beak of the cannula lies at the lowest 
part of the bladder, and is compressed and relaxed At diastole 
the calculus is felt to click at the eye of the cannula and it drop 3 



Fig 151 — Thompsons htliotrite 


into the glass bulb The aspirating bulb is removed the bladder 
emptied and then washed with a few syringefuls of silver nitrate 
solution {1 in 10 000) 

This method is only applicable to small stones which havo 
recently descended from the kidney, or to small fragments of 
phosphatic grit found in the course of chronic cystitis It should 
not bo attempted unless the surgeon is skilled m htholapaxy 
and is prepared at once to pro 
ceed to this operation if suction 
faiU 

The operations which are per 
formed for stone m the bladder 
are of two kinds — (I) crushing 
(htholapaxy or lithotnty) and 
(2) cutting (lithotomy) 

I Litholapaxy or litho- 
tnty — The modern operation 
of litholapaxy, winch consists in 
crushing a stone and removing 
the fragments at one sitting 
was introduced by Bigelow, of 
Boston in 1878 and became 
firmly established as the opera 
tion of choice for vesical calculus 
through the work of Frcyer, 

Keegan, and other officers of 

the Indian Medical Service Previous to this date the operation 
consisted m crushing the stone end allowing the fragments 
to be swept out by the unne . 

The instruments necessary for htholapaxy axe a ktkotnte ami 
evacuating apparatus Lithotntes of slightly a ary mg construe 



F«g 152 — Freyers aspirator 
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tion Imo been introduced by 'tteir Bigelow, Guyon, Thompson 
(Pig 151), Freyer, and others 

The hthotntc consists of two blades, one of which, the male 
blade, glides in a sunken groove in the other The beak is set at 
an angle and the female portion of it is conca\e and fenestrated, 
while the mile is comer and toothed The handle, by which the 
instrument 13 held in the left hand of the operator during the 
crushing 19 attached to the female blade and the 6crew, which is 
manipulated with the nght hand, passes through this and belongs 



o the male blade By a mechanical device, controlled cither 
} a moi able button on the handle (Thompson) or a screw cap 
attached to the male blade (Bigelow), the two blades can be 
locked and can then only be approximated by means of a power 
lul screw worked on the male blade by a wheel (Thompson) or by 
a 1 arreted handle (Bigelow) The cannnla consists of a 
6 i a short beak and a large ey e the proximal 

en 0 which fits into the tube of the aspirator The size of the 
cannula, vanes from 12 to 18 English sonic There hate Icon many 
modifications of Bigelow’s aspirator That of Frcycr (Fig 152) 
is the simplest and best It consists of a bulb of thick rubber 
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on the lower aspect of which is in opening to which a glass bulb 
is attached , close to this and steadied b\ a metal bridge, is a 
metil tap and stopcock This fits on to the proximal end of the 
cannula Pardoo has modified tlus by replacing the pressure 
band of twisted wire which holds the rubber bulb and glass bulb 
together bj a metal band with a spring clip 

The operation of litholapaxy (Figs 153, 154 155, and Plate 
45) is carried out as follows The patient is prepared by the 
administration for Borne dajs of 10 gr of urotropine tbnee daily, 



Fig 154 — Litholapaxy Crushing the stone 

Tbt float l»* n( beta nolbl btttrti the blj Jr , ef r be I ibou It and tht bit dec lucked 
the handle it firmly (raiped >n the led band tb* rilht band It roro °1 the (crew 


the bowels arc emptied by an aperient and the rectum is cleared 
before the operation b\ an enema A general aniesthetic is admin 
istcred The pelvis is slightly raised on a low flat cushion The 
bladder is thoroughly washed with warm bone solution and the 
catheter withdrawn, leaving 4 or 5 oz of the solution in the bladder 
If the meatus is narrow it is slit downwards The surgeon stands 
on the right side of the patient, and the lithotnte, with the male 
blade pushed home and well lubricated, is passed along the urethra 
until the beak is inside the bladder The handle is then raised 
so that the beak descends to the lowest part of the bladder (the 
post trigonal area in this position), and the blades are separated 
The stone, winch is lymg at the lowest part of the bladder, rolls 
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m between tbe 1 Htlcs anti H ctught when the mile blade descends 
upon ifc (Plate ID } Should the Btone not be grasped b} this 
imncouvrc the blades are separated and the instrument turned to 
the rifjit or left or pushed well up into the apex of the bladder 
or final!} turned downwards behind the prostate if this is enlarged. 
The blades are non locked the beak raised slight !\ from the bladder 
wall and the screw rapidl} turned, the female bhde being kept 
absolute!} fltoidv b} holding the handle rigid with the left Inn I 
When the bh lea line closed the screw is thrown out of gear anl 



i 


I ig 155 — Lttholapaxy Removal of the crushed fragments 
by evacuator 

The htik or tbo (Titmi mt unnula b il (be rwft drpoHlrnl fart of tha fcladJff It 1* anffWad 

br ihi led ban J. »»J Ihr rre baa been turned toaairda tbe on oolnbt prt,**n| the (bomb on «t* 
Baade The r (ht hand (a in tbe act of aqiifcunf (he hjlb- 

the blades arc separated a fragment seized as before and crushed 
The crushing should proceed with the lithotnte m this position 
until no more fragments are grasped, then it may be turned on one 
side, opened, and a fragment (if any arc left) grasped, the beak 
again turned into the erect mid line position and the fragment 
crushed , and this manoeuvre is repeated until no fragments am 
left The beak is now turned to the other side and the process 
repeated All the fragments hating been crushed the blades am 
closed and the lithotnte withdrawn 

Tlic largest cannula that the urethra will admit is now passed 
and the fluid m the bladder allowed to escape Four or five ounces 



Fig 1 —Shadow of calculus in grasp of UUiotrlte (P 542) 
Fig 2 Shadow of e\acti»ting cannula upper arrow on 
right lower arrow on right points to small frag 
ments of crushed calculus arrow on left to large 
fragment that could not p ss the eye of the cannula 
P 54T 


PLAT!. 4a 
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ire again injected, the aspirator bulb is applied to the cannula, 
and the cock opened The bulb is now raised m the middle line, 
so that the beak of the cannula lies at the lowest part of the 
bladder, and the bulb 13 grasped in the right hand and compressed, 
the cannula being firm!) held by the left hand At diastole of the 
bulb the fragments of the stone are sucked into the rubber bulb 
and being heavier than water, they fall down into the glass bulb 
The aspiration 13 continued until no further fragments fall then the 
beak of the cannula is turned to the right and aspiration repeated, 
and then to the left, each neu position being retained until the 
supply of fragments is exhausted at that spot During diastole 
there may be "stnmmenng * of tbe suction, winch indicates that 
the beak of the cannula has been applied too close to the wall 
of the bladder and the loose mucous membrane has been sucked 
into tbe eye This must be avoided, as it is tantamount to dry 
cupping the wall of the bladder If it should happen the eye is 
set free by compressing tbe bulb and is then turned away from 
the mucous membrane 

Two aspiration bulbs should be m use, to sa\ e time by chang 
ing them w hen one is filled or the fluid has become cloudy The 
bulb may become fixed and fad to expand This is due either to 
aspiration of the mucous membrane and is freed by squeezing 
the bulb and turning the cj e away from the mucous membrane, 
or to a fragment of stone too large to pass tbe cannula becoming 
fixed in the eye This may be dislodged m the same way, but 
Will probably necessitate the bulb being detached from the can 
nula and a stylet being pushed along the tube, after which the 
fluid comes away in a gush 

When removal of the stones is complete the fragments cease 
to fall into the glass bulb at diastole, and on listening carefully 
no click of a fragment against the e\ e of a cannula can be heard 
Frequently at the end of the crushing several large greyish white 
shreds of muco pus and necrosed epithelium fall into the bulb 
This is the bed on which the stone has been lying If the clicking 
of fragments can still be heard the hthotnte is again introduced, 
and the fragments are crushed, and removed by the aspirator 

The ty T pc of fragment which is most difficult to pick up with 
the hthotnte is a thin shell from the outer part of the calculus 

The bladder 13 now washed out through the cannula with 
mtrate-of silver solution (1 in 10,000), and the cannula removed 
If the fluid returns cleir on washing the bladder a cystoscope 
may be introduced and the bladder examined to see that it is 
clear of fragments Usually, however, the cystoscopy may be 
deferred for a few days The operation lasts from five or ten 
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nunutcs to in hour or more, according to the 6izo of the atone 
and the condition of the bladder 

If cystitis is present, or if the bladder is irritable or the pros 
tate enlarged, the bladder should be drained by tying a catheter 
in the urethra for a feu days, and should be washed daily with 
silver nitrate solution The patient is kept in bed from two to 
fourteen days, according to the condition of the bladder and the 
temperature Three to five days will suffice when the stone is 
small and the bladder aseptic 

Litholapaxy In children — There Rrc theoretical objections 
against the performance of litholapaxy in children The urethra 
is verj small and narrow, and its mucous membrane delicate and 
easily tom and the bladder is small and pear Bhapcd, so that the 
space for manipulation is confined 

Keegan lias shown, howexer, that litholapaxy in young children 
is not only possible, but is preferable to other methods Freyer 
has further established this operation on a sound basis The 
latter authority adxiscs that the surgeon be prouded with a senes 
of small instruments similar to those used m adults, ranging from 
No 41 to 10 Box s aged from 13 to 1C take a hthotnte of No 11 
or 12 size, while the cannula) suitable for children xary from 
No 6 to 11 English scale The small sizes of cannul® should be 
short, as the suction power is diminished by the small lumen 
The aspirator is used with the utmost gentleness, and only a small 
quantity of wntcr is pressed into the bladder at each systole The 
calibre of the urethra varies more in the child than m the adult 
The meatus and first inch and a half are the narrowest part 
of the urethra in the child Having passed this, the hthotnte 
enters the bladder without further difficulty , except a slight hitch 
at the internal meatus The operation in children takes longer, and 
there is more danger of leaxrng fragments behind, but this can 
be avoided by caro and experience 

If the hthotnte docs not lie easily m the canal, there may 
be difficulty in withdrawing and reintroducing instruments Fox 
this reason care should be taken to finish the crushing before 
xvjthdrawing the hthotnte The earliest age at which litholapaxy 
can be performed depends upon the calibre of the urethra Freyer 
performed the operation on a male child aged 18 months In 
January, 1912, the author performed litholapaxy on a boy aged 
15 months The stone consisted of calcium phosphate Metal 
sounds up to 10 English gauge were passed before the urethra 
Would accommodate the hthotnte 1 he difficulty lay in the 
first inch and a half of the urethra After crushing the stone 
there was some difficulty m remoxing the hthotnte, as it xvas 
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gripped at the internal meatus The size of the hthotnte 
and evacuating cannula was 11 Fr 

Lltholapaxy in the female — -The operation presents no diffi 
cultv in the female subject The shank of the instrument should 
be u ell lubricated so that it does not drag on the labia majors 
and if there is any tendency to incontinence on assistant prunes 
the forefinger against the urethra from the yagina during the 
operation 

Difficulties and contraindications of htholapaxy 1 The 
urethra — The external meatus is frequently too narrow to admit 
a large hthotnte and meatotomy should be performed before 
commencing the operation Stricture of the urethra may pre 
vent the introduction of the hthotnte In all ca«es of yesical 
calculus the urethra should be examined before operation and 
large sounds passed to estimate the calibre of the tube The 
adult urethra should Ime a capacity of 1G or 18 English scale 
(23 to 30 Fr ) for large hthotntes and 12 or 13 (21 to 23 Fr ) for 
small hthotntes There may be difficulty m passing through 
the membranous urethra from spasm of the compressor urethra? 
A large metal instrument should first be passed and the litho 
trite will readily follow Organic stricture must be treated before 
the hthotnte can be passed This may be done at the time of 
the htholapaxy Internal urethrotomy is performed aud large 
metal instruments arc passed the bladder is filled with fluid and 
then the hthotnte is used I prefer to treat the two conditions 
separately allowing a fortnights intenal to elapse between the 
internal urethrotomv and the htholapaxy for the passage of 
large irregular instruments like the hthotnte and cannul® seyeral 
times through a urethra which is the scat of an internal urethrotomy 
wound causes unnecessary bruising and tearing of the incision 
and may lead to recontraction of the stricture at a later date The 
narrow urethra of the chil 1 in relation to hthoLapaxy has already 
been discussed 

n Enlarged prostate — \ moderate enlargement of the pros 
tate is not a barrier to htholapaxy but a large prostate causes 
c&nstderib'e uii'Ecatty m the rntrodactam ol the hthotnte s 
well de\ eloped intravesical projection hampers the movements 
of the instrument so that stones wedged behind it are reached 
with difficulty Haemorrhage may be severe The best method 
of treatment of stone with enlarged prostate is suprapubic prosta 
tectomy with rcmoyal of the stones There is no difficulty 
m performing htholapaxy in cases of recurrent stone where pro 
statectomy has previously been doue \Mien a stone forms in 
or parses into the cautj left after prostatectomy it may some 

2j 



546 THE BLADDER [chap 

times be manij ulatcd tack into the bladder by meins of the lithe 
trite or a large metal sound and it is sometimes possible to crush 
it in the prostatie cavity with n small htkotnte, but as a rule a 
median perineal incision wall be ncccssaty /or the removal of the stone 
in The bladder — In acute cystitis the bladder docs not hold 
sufficient fluid to allow of litholapax} being performed The patient 
should be confined to bed, and treatment for acute cy stitia adopted 
Litholapax} may be performed when the cystitis has subsided 
If however improvement is tardy, suprapubic lithotomy and 
drainage of the bladder is preferable 

In chronic cystitis litholapax} should be performed and the 
C} stitts active!} treated 

Advanced sacculation of the bladder should be looked upon as 
a contraindication to litholapax} The fragments and powder 
fall into the saccules and aro not removed by the aspirator A 
stone in a saccule is unsuitable for litholapax} Such stones have 
been crashed but the danger of injur} to the bladder will and 
ol rapture ol the thin willed siccnlts should deter the surgeon 
from using this method 

Spasmodic contraction of the bladder around the stone at the 
upper part of the bladder, forming a species of hour glass bladder, 
may develop, and a similar condition in children at the lower 
part of the bladder ina} interfere with the intravesical mampufa 
tion This contraction maj relax after a time, but in one case 
at the upper part of the bladder in an adult, and m two cases 
at the lower part in children 1 have lnd to abandon litholapax} 
and remove the tightly wedged stones b} suprapubic lifhotoni} 
New growths of the bladder when combined with stone 
contraindicate litholapax} 

iv Sfe of the stone — No rule can be laid down as to the limits 
of size that ate suitable Iot btbolapax} large stones which ate 
egg slurped maj be crashed when grumped m the short axis when 
the long axis is too great for the grasp of the lithotntc 

1 cry large stones are more quid 1} and safd} removed b} 
suprapubic cystotomy with drainage of the bladder than b) litlio 
lajmxy Stones that are too hard for crashing by a well made 
hthotrite are very rare, if other conditions be favourable When 
the lithotntc is full} screwed up on a very hard calculus fracture 
may be delayed for quite an appreciable interval 

Perineal litholapaxy — A median external urethrotomy is 
made on a grooved staff and the membranous urethra opened 
longitudinally A large sized Bigelow lithotntc is introduced or 
a Hamson’s lithoclast and the stone crushed and removed by 
an evacuator or forceps It is claimed that this operation is 
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useful when it is desired to examine the prostatic urethra and 
remote the prostate bj the pcnnenm There ma) be difficulty 
in grasping the stone The operation is inferior to htholapaxy 
and to suprapubic lithotomy 

Dangers of Htholapaxy — Ascending pyelonephritis is a rare 
sequel m septic Cases These cases should be careful!} prepared 
by washing and umarj antiseptics before the operation aul 
drainage of the bladder by catheter should be installed after the 
operation When the urine is septic a sharp rise of temperature 
may follow the operation from absorption of septic material from 
the urethra which may have suffered some slight mechanical 
injury during the operation This can be pre\ented by thorough 
preparation of the bladder before and by drainage with a catheter 
after the operation and it is less likely to occur when skill and gentle 
manipulation have been exercised than when the urethra has been 
roughly handled Haemorrhage may result from enlargement of the 
prostate from growth in the bladder or from unskilful manipulation 

Perforation of the bladder wall has occurred and has appar 
entl} been due to operating in a small contracted bladder con 
taming an insufficient quantity of fluid The perforation is situated 
immediately behind the tngone and is extrapentoncal and allows 
fluid and fragments to escape into the pelvic cellular tissue Pelvic 
cellulitis and peritonitis supervene and unless promptly treated 
b> free drainage are fatal 

2 Suprapubic lithotomy. — The bladder is exposed and 
opened bj a vertical median suprapubic incision and the left fore 
finger is passed into the cant} A pair of lithotomy forceps is 
introduced and guided by the finger grasps and removes the 
stone A number of calculi may he removed in this waj or by 
means of a scoop When there are numerous small stones or 
^Iien a friable phosphatic stone is removed great care must be 
exercised to avoid leaving small stones or fragments in the bladder 
or m the pem esieal space m withdrawing them A copious stream 
of fluid from a large reservoir is useful for removing debris and 
STnau stones In dealing with big calculi the wound on thn 
bladder should be sufficiently large to pass the Btone without tear 
mg or bruising The bladder wall may have to be peeled off a 
large calculus When the prostate is enlarged prostatectomy 
should immediately follow removal of the calculi The treatment 
of a calculus in a diverticulum depends upon whether the cal 
cuius is shut m a diverticulum which communicates with the bladder 
bv a small opening or whether the opening is large and the cal 
cuius easily accessible or projecting into the bladder cavity In the 
fotnier case the treatment is described under that of diverticula 
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(p 133) In the litter tlie calculus is grisped by lithotomy 
forceps guided by the forefinger or, if the calculus is impacted or 
difficult to reach the patient is placed in the Trendelenburg position 
and the operation conducted under the light of a head lamp, the 
opening of the di\ erticulum being enlarged if necessarj A large 
calculus m a dtv erticulum Ins been broken up bj a chisel ami 
mallet counterpressuro being obtained by the finger of an assistant 
in the rectum The fragments were then extracted In such 
cases it is better to remote the die erticulum bj dissection out- 
side the bladder and with it the stone. 

After suprapubic lithotomv, drainage bj means of a large 
rubber tube should be installed m coses where cystitis or a diver 
t ionium or urethral obstruction is present or where the kidneys arc 
dtseaaed bj sepsis or back pressure V smaller tube is placed in 
the prevesical space and both are removed on the fourth dav 
The bladder is washed dailv with solutions of nitrate of silver 
(1 in 10 000 to ! in 5 000) or some other antiseptic 

W hen a small calculus is removed from an aseptic bladder the 
evstotomv wound tnav be completely closed and a catheter tied 
in the urethra 

Median perineal lithotomy.— V curved Staff with a median 
groove is introduced into the bladder and the patient placed in 
the hthotomj position The handle of the staff is held vertically 
by an assistant who grip3 it with the right Land, and includes 
the lowest part of the scrotum in this grasp An incision 2 m 
m length is made from above downwards m th«* middle line of 
the perineum ending i m in front of the anus This is deepened 
to the membranous urethra, which is opened longitudinal!* on 
the stiff inti the point of the knife is run longitudinally along 
the groove till it reaches the prostatic urethra A probe pointed 
gorget is introduced and pushed along the groove, and the 
surgeon draws the handle of the staff towards hun and at the 
same time pushes the gorget on into the bladder, when a gush 
of urine escapes The staff is withdrawn and the forefinger of 
the lift hand introduced along the gorget into the bladder, and 
the gorget withdrawal Forceps or a scoop is passed along the 
vrAo V\ro \AwVAoi, thff- ‘Awt TwwwveA 

A rubber penneal drainage tube is tied in the bladder and kept 
there for a few days 

Lateral lithotomy is now abandoned in favour of one of the 
methods alreadv described 

Vaytnal lithotomy consists m opening the bladder on a sound 
from the anterior vaginal wall The operation is inferior to those 
described, and vcsico vaginal fistula is a frequent sequel 
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Choice of operation for vesical calculus. — Only two 
methods, litholapaxy and suprapubic lithotomy, need be dts 
cu«scd The advantages of htholapaxv are tint it is applicable 
to the great majority of calculi, and tint in recurrent calculi it 
may he repeated time after time without increased difficulty The 
death rate in experienced hands is low and the convalescence rapid 
This operation is unsuitable for v en large stones encysted stones, or 
stones in a sacculated bladder, for cises of enlarged prostate or 
foul cystitis, or those in. which advanced pyelonephritis is present 

Suptapubic lithotomy requires less manipulative shill and has 
the advantige of providing thorough postopmtivc drainage It 
is thus especially useful in cases of foul cystitis and those m which 
there is urethral obstruction It should be performed m cases 
of encysted stone, of very large calculi where the kidneys are 
diseased, of enlarged prostate, and of bladder growths In stone 
complicating bvlharziosis or cystitis lithotomy n preferable to 
litholapaxy, and the perineal operation is invariably performed 
In other cases it has the disadvantage of a longer penod of con 
valesccncp (fourteen to twenty one days) the death rate is higher, 
and m recurrent calculus the succeeding cystotomy becomes 
increasingly difficult 

Litholapaxy should be performed as the routine operation, 
and lithotomy reserved for cases that are unsuitable for crushing 
The proportion m which a cutting operation is necessary is small 
Of fiG cases of v esical calculus treated in St Peter’s Hospital during 
the year 1910, litholapaxy was performed in 50 with 1 death, 
suprapubic lithotomy was performed 3 times with 1 death, 
and prostatectomy with remoyal of calculi in 7 cases without 
a death In children litholapaxy is a very successful operation, 
and cystotomy should be reserved for cases m which the urine 
is foul, or the calculus is very tightly wedged m the neck of the 
bladder, or the urethra is too small to admit a litliotnte 


Resalts — The following nrc the results m 1,814 cases of stone ui the 
bladder operated on at fst Peters Hospital from 2664 to 1912 — 


Decode 

Operations 

Cured or 
relieved 

XJitti 

Death rale 
[per cent ) 

IBM “3 

118 

100 

18 

15 2a 

1874 S3 

1% 

166 

30 

15 30 

1884 93 

3G2 

332 

30 

8 29 

1894 1903 

(,00 

571 

29 

4 S3 

1904 12 

538 

520 

18 

334 


The proportion of the different operations has already been given The decline 
of the death rate under the aseptic performance of htiiolapaw is very striking 
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Keegan gives the follow in,; atnlBtics of operutiorvi at tho dnnt\M> 
Dispensaries of 1’unjab, India — 

J01I Lithotomy 102, death rate J 1 6 preent , Lilholapaxy, 1811,2 82 jurant 

11)12 „ 167, „ 13 17 „ 2011 2-68 , „ 

1913 „ 206 „ 1062,, , „ 20112 39,, „ 

The death rite of hlholapaiy in the hands d! \nnotw Burgeons vioxff Hows — 
Guy on . . . 2 7 per tent 

Zuckerl and! . . 3 G . .. 

v rrwch . 2 0, », 

Lcjjueu 20 , , 

Frey or 2G1 „ 

In 19 cases of mjmpubtc lithotomy ThompRtm had 5 dintta (263 jx.r cent), 
and in 149 eases Freycr had 19 deaths (12 70 per cent ) 

The hifeh death rato of suprapubic lithotomy compared with hthohjaiy w 
duo to the fict that all the graio cases were treated by lithotomy l\hen 
tho eamo cases are treated by the two operations tho results nro less dis- 
proportionate Hint A«senfeldt in 160 cases of sujirnpubic lithotomy found 
a death rate of 3 6 per cent 

Late results — ntson found 19 per cent, of recurrence in 902 raws of 
hthnlajmsy and in more titan two- thirds of these the patients were over 
GO years of a^e T1 vs no difference in recurrence after tho two o;«. rations 
of lithotomy and htholapaxy m tho hands of an expifienecd (urpeon 
Recurrence tales place most frequently from new formation of phosphite 
stones usually in the subjects of enlarged prostate Ihcurrence of oxalate 
of lirao and urtc-aad calculi is much less frequent, but may occur from the 
descent of calculi from tho kidney or by new formation in tho bladder The 
latter is very rarely tho result of fragments left behind at a crushing or 
cutting operation The recurrent calculus after removal of a unc-acid or 
oxalate of tune calculus may U. phosphatic, and ia due to clianges in the urine 
The effect of numnil of an enlarged prostnti upon tho recurrence of calcuh 
varies according to their composition and tho state of tho urine Unc-aad 
and oxahtc-of hme calculi rarely recur, phosphatic calcuh frequently In * 
out of 112 cases of prostatectomy in which tho author removed calculi at the 
timo of thf operation there was no recurrence in 1, and all the** ■were rases 
of unc-acid or oxalate of limo calculi In the remaining 3 cases the unne was 
alkaline and tho Stones were phosphatic, and there was recurrence in all. 
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CHAPTER XXXMII 

FOREIGN BODIES IN THE BLADDER 

Foreigv bodies reach the bladder bj the urethra or through 
the bladder wall 

V stlk suture placed m the bladder all at an operation acts 
as a foreign body and forms the nucleus of a calculus A number 
of such calculi maj be found when silk has been used as suture 
material (Figs 147, 148 ) Soft absorbable catgut should, there- 
fore, be used in all bladder operations 

A silk ligature used in operations upon the pelvic viscera such 
as ovariotoraj or hj sterectowj , mav later penetrate the bladder 
wall and act as a foreign hodi A mop or gauze roll maj be acci 
dentally left m the bladder at the time of an operation The 
flexible guide of a urethrotome maj become detached from the 
instrument bj being imperfectly screwed on or it may break 
across the junction of the flexible and metal portion Portions of 
rubber or gum elastic catheters which arc old and fnable may 
break off and remain in the bladder 

Foreign bodies maj be introduced by the patient along the 
urethra bj design either in innocence or to excite erotic sensa 
tions, and the bodies maj slip into the bladder This occurs 
more frequently in the short female urethra than in the long 
tortuous male canal I bate seen m the female bladder a coiled 
piece of wire, a hairpin a pin , and m the male a collar stud 
buttoner a metal pencil case, a cjlmdncal piece of hard wax 
(Plate 47, Figs 1, 2, facuig p 532 ) 

The following are a few of the articles which ha\e been found, 
viz needle, bone knitting needle, rubber tube thermometer glass 
rod, nozzle of an irrigating apparatus, pessary, mouthpiece of a 
pipe A spliutcr of bone from a bone abscess or after fracture of 
the pelvis has penetrated the bladder wall A pair of artery 
forceps, left in the pelvis at a gynecological operation has been 
known to ulcerate through the bladder wall (Spencer \\ ells) 
Effect upon the bladder.— Unless the bodj is sharp and 
irritating it remains for a week or more without giving nse to 
irritation , at the end of that time, or e\ en sooner, the mucous 
membrane becomes inflamed at the situation usuallj occupied by 



652 THE BLADDER [chap 

the foreign bod}, and in patches elsewhere winch come m con 
tact vrith it Ulceration and even penetration of the bladder 
wall may follow. Penetration of the body into the bond or 
vagina ma\ occur lire foreign bod} quickly becomes encrusted 
with phospliatic deposit, and tins occurs when the urine is still 
clear According to Zuckcrkandl, wax docs not become encrusted, 
silver slow)}, while iron rubber, and vegetable rnitcnals arc mo»t 
rnpulK coated A phosphatic stone forms, and ma} reach laTge 
dimensions A portion onl) of an elongated boil} may become 
covered with phosphites — onl\ the head of a pin, and of a needle 
the sharp end projects Long flexible bodies, such as catheters 
or urethrotome guides, mi} form knots Finallv, infection occurs, 
and the urine becomes alkaline anil offensive Very lurch a 
calculus forms in acid tunic Zuckcrkandl describes a large unc- 
aud calculus which formed around a fragment of iron 

Symptoms.— For some hours after the introduction of the 
bolv there is \ osteal irritation, but thus nn\ subside, and for a 
varvmg time symptoms mij he absent Smooth, regular bodies 
mi> remain quiescent unless the) ore swept into the internal 
meatus when retention of urine results Later there i& increased 
frequent v of micturition, with pun, the unite becomes turbid, 
and infection takes place The sv niptoms arc then similar to 
those of stone in the bhddcr Retention of unne is common 
when the bod} has penetrated the bladder wall, pcncjstitis 
results and there is high fever with pelvic pain, and a swelling 
can be detected 

When a mop or a gauze roll is left in tbe bladder after an 
operation there is unusual!} severe and prolonged vesical spasm 
The unne nm remain aseptic for several weeks, hut afterwards 
becomes infected 'Ihe suprapubic sinus remains open, and 
cventuall) the bod} appears at the wound, or is removed at 
an exploratory operation 

Diagnosis,— The histor) of the introduction of the fomgn 
bod} ma} bo difficult to elicit, and the patient is examined for 
spontaneous persistent c}stitis In the course of this examination 
the foreign bodv is discovered with the cvstoscope Its usual 
situation is on the posterior wall behind, the trigone Iu the case 
of a long boil}, one end, when the bladder is distended is near 
the internal meatus, and the bodi lies obliquel} towards one or 
other side , when the bladder is emptv, the body lie3 transverse!} 
The gradual onset of cystitis some time after an operation on 
the pelvic Mscera or the development of stone after an operation 
in which silk is known to have been used as suture material, 
or the presence of an mfLimmitorj mass alongside the bladder 



FJg 1 — Stud buttoner ccn ered with phos 
phatic deposit in male bladder (P 
551 ) 

Pig 2 — Doubled up piece of wax in male 
bladder (P 551 ) 

Fig 3. — Atrophy of bladder wall in tabes 
dorsalis (P 572) 
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detected bv rectal, \ngmal, or bimanud examination, should 
arouse the suspicion that a foreign body may be present 
Ihe X-rays any assist when the foreign body is opaque 
Treatment. —Urethral operations are most suitable for the 
female subject, but are also feasible m some cases m the male 
In the female a large Kelly’s tube should be used after dilatation 
of the urethral orifice, and the patient placed in the Trendelen- 
burg position When the bladder is distended with air the foreign 
body may be seized w ith fine forceps or with specially constructed 
instruments and removed The marceuvres may be assisted by 
a finger m the vagina There may he difficulty in obtaining 
inflation of the bladder or in seizing the foreign body In the 
male, utethral operations arc less hhelv to be successful Lu\ s’ 
direct cystoscope should bo used, and the patient placed m tie 
Trendelenburg position A catheter or urethrotome guide may 
be seized with a Jithotnte and removed 

When these methods fad (50 per cent of cases) the bladder 
should be opened suprapubicaily and the foreign bodv extracted 
If septic cystitis or ulceration is present and no penetration of 
the wall of the bladder has occurred, the cystotomy wound 
should be sutured, but m the other cases a large suprapubic 
drain should be introduced 

When a foreign body such as a hair pm forms the centre cf 
a calculus the ends usually project, so that a diagnosis can be 
made The calculus should be removed by suprapubic cyst 
otoniy In other cases a foreign body nucleus is entirely' btmed 
in a calculus, and is only revealed by the difficulty experienced 
in crushing this part of the calculus or by the peculiar sensation 
imparted on grasping it with the lithotnte Sucli bodies are 
usually' small, and mav bo broken up with the lithotnte If this 
fails the bladder should be opened and the object removed 
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CHAPTER XXXIX 

PERICYSTITIS AND PERIVESICAL ABSCESS 

The pcmes>t«il tissue consists of fatt) and areolar tissue, and 
forms part of the freely intercommunicating areolar planes of 
the peUis which partl> surround the bladder, rectum, uterus, 
and \ngma and he between the lasers of the broad ligament in 
the female They communicate above with the areolar tissue 
of the iliac fossa closely related with the crcum and appendix 
on the right and the sigmoid flexure on the left side In 
front of the bladder there is a space {the space of Rctziu3), 
limited antenorli b) the pubic bones and filled with loose areolar 
tissue V partial floor is formed by the anterior extremities of 
the visceral layers of pclue fascia These do not meet in 
the middle line and the space is continued down the front 
of the prostate to the triangular ligament and membranous 
urethra 

Etiology. — Fcncjstitis may be secondary to disease of the 
bladder or it itm ame m neighbounng orpins or structures, 
rarely it is uliopatbic Ibe diseases and injuries of the bladder 
which most commonly gi\c rise to it are chronic cystitis, tubcrcu 
Ions cystitis malignant growth, dnerticula, and perforation of 
the bladder wall which may be caused by mechanical injury with 
a sound or lithotntc stabs or bullet wounds, fracture of the pebis, 
or bv disuses such as stone, malignant or (rarely) simple ulcers 
’lien are more often affected than women, owing to the frequence 
of obstructs c disease in the male 

Diseases of the pelvic oTgans frequently gwe rise to peri 
c\ stitis Of these the commonest are malignant disease or ulceni 
tion of the rectum, and inflammation of the seminal icsicles, 
uterus and fallopian, tubes Appendical abscesses spread into 
the pelvic areolar tissue, and cause acute or chronic pericystitis 

Suppuration in the pre\ esical areolar tissue or abscess of the 
space of lletziu3 forms a special group of eases The abscess 
may follow rupture of the membranous urethra, or tearing of the 
canal with septic instruments, infiltration behind a stricture, 
suprapubic puncture performed with a septic trocar or followed 
by leahage^of septic untie from the bladder , or necrosis of the 
pubic bone3 
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Pathology.— Two forms are met with similar to those which 
occur around the kidncj, namelj, (1) chronic fibro lipomatous 
pericj stihs, with or without points of suppuration and (2) pen 
\ esical suppuration and abscess 

1 In the fibro-hpomalous type a mass gradually forms around 
the bladder, confining its mov ements and forming dense adhesions 
to the pentoneum and surrounding structures This is usually 
most marked around the base of the bladder and around the lower 
ends of the ureters and the seminal vesicles It mav increase 
until the bladder forms a small cavity surrounded bv a mass of 
fibrous tissue and coarse fat several inches in thickness In this 
small isolated collections of pus may be found In sucli cases 
there is advanced disease of the bladder the wall of which is 
thick, contracted, and fibrous In cases of b>gone appendicitis 
the perivesical areolar tissue may be dense and fibrous 

2 Perivesical suppuration is diffuse or circumscribed In the 
diffuse form the areolar tissue is widely infiltrated In the cir 
cumscnbed form the pus is thick and foul and it may be confined 
b> adhesions to the anterior lateral or posterior aspect of the 
bladder 

The abscess may surround a diverticulum or it may form in 
tlic outer layers of the bladder wall 

The abscess xnaj rupture into the bladder and also into the 
rectum or peritoneum or, after forming adhesions into the bowel, 
and a recto or entero vesical fistula results 

Symptoms. — 'The varying etiology and position of the pen 
cystitis give rise to a vanety of symptoms Clinically the cases 
may be divided into those in which the bladder is pnmanly dts 
ea«ed and those m which there is disease of other organs while 
the prev esical abscess forms a special group 

1 Perl cystltl6 following disease of the bladder — In 
the course of chronic cystitis there is little to show that pen 
cystitis is present The capacitj of the bladder is diminished and 
distension becomes impossible 

On rectal examination, and especially on bimanual palpation 
the greatly thickened bladder wall is recognized W hen the upper 
part of the bladder is affected an abdominal tumour may be formed 

Great fibro lipomatous thickening may develop around a 
large diverticulum which can be felt as a hard mass resembling 
a mahgnant growth In these cases it may be impossible to obtain 
a good cystoscopic view of the interior of the bladder The pre 
sence and size of the diverticulum may be demonstrated by obtain 
mg a radiogram after distension of the bladder with bismuth 
emulsion or collargol solution 
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Localized ] cnvesical suppuration may develop insidiously, 
so that it is not recognized dumi„ life 

The abscess tnaj be more acute and tnav rupture into the 
bladder cavit) giving n c to an attach of acute cjstitis super 
added to the svmptonis of subacute or chrome cvstitis which 
alrca 1) exist There is intense pain and strangur} the urine is 
alkaline purulent and blood st lined Suprapubic tenderness and 
sometimes distension of the loiul and obstinate constipation are 
present The temperature is hgh and tin re tin} be repeated 
rigors The ipj elite is lost the tongue dr) and glazed an! 
there is intense thirst with occasion il vomiting and rapid 
wasting 

Iht* cas maj however pursue a much milder course V 
tumour mav be found on suprapubic or bimanual palpation 
which mav be mi*tahen for a malignant growth or there is a 
boggv mass felt m the rectum at the blad ler base or to one or 
other side of the pelvis 

Cjstoscop} is often impossible owing to the spasm of the 
bladder \\ hen a view is obtained the mucous membrane is scon 
to be tntenselv inflamed and thrown into large irregular, cede- 
matous foils 

Finallv the abscess ma\ rupture into the rectum or bowel 
and unne is discharged with the fa-ccsj aud gjs and fieculent 
unne arc passed bv the urethra 

2 Prevesical suppuration or abscess of the space ol 
Retzlus acute or chronic —In acute cases there is a high 
swinging temperature often with repeated rigors frequent mic- 
turition and strangur) suprapubic pam and tenderness and 
dullness on percussion A prominent rounded swelling appears 
above the pubes which closelv resembles the contour of the dis 
tended bladder On the bladder being emptied the swelling remains 
unchanged When there is previous disease of the bladder and 
urethra the unne is purulent and maj be alkaline and stinking 

The abscess maj develop more slowlj and insidiously Iu a 
case under nil care there was gradual onset of increased frequency 
and pam on micturition with shghtlj purulent urine anl after 
some weeks evstoscopj showed a prominent patch of bullous 
Cjstiti3 on the anterior wall of the bladder closJr resembling a 
growth This Tapidl) subsided when the abscess was drained 

3 Pericystitis following disease of other organs — An 
appendicular abscess mav invade the areolar tissue of the pelvis 
and open into the bladder During the course of au attack of 
appendicitis bladder svmptoms appear Before an} change is 
observed m the unne there arc i icrcased Ircquencv of michm 
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turn, and spasm and pun on passing water, and the mucous mem 
hrane of the bladder is at first unchanged This is followed bj 
the discharge of a quantity of fetid pus m the urine and an attack 
of acute cystitis, and a fistula may form between the appendix 
or creciim and the bladder 

General symptoms are prominent There are pam in the 
lower part of the abdomen, high, swinging temperature and rapid 
emaciation There is suprapubic tenderness, and tenderness on 
rectal examination The pam is not affected by nuctuntion, but 
is increased by mo\ ement The urine remains clear until the 
abscess has ruptured into the bladder, when it becomes purulent 
and fetid, if a fistula forms it contains faecal material, and gas is 
passed with a peculiar sensation that attracts the notice of the 
patient On examination there is a hard mass in the region of 
the bladder, which may fill up the pelvis and extend supra 
pubically, or there may be a circumscribed mass in the pelvis 
m close relation to the bladder On rectal examination the bladder 
base is tender, thick, and boggy 

The cystoscope shows at hrst a patch of cystitis of vaiying 
size, and later oedema and intense cystitis, with haemorrhages, 
and finallr necrosis at some point of the wall, giving rise to a 
fistula Similar symptoms are produced by pencjstitis originating 
in tbo rectum, sigmoid flexure, or small mtestme 

Pyosalpmx may rupture into the bladder, but this termina 
tion is less frequent than rupture into the rectum or vagina 
Gras found that rupture into the bladder occurred in 11 out of 
60 cases The bladder may remain free from cystitis for a long 
period, even when pus is being discharged into it from such a 
collection After rupture of the abscess the cavity may heal m 
a few days The abscess may discharge intermittently, causing 
pain and fever in the intervals of retention of pus, or there may 
be prolonged discltarge of pus without general symptoms 

The diagnosis is made by the intermittent discharge of large 
quantities of pus m the urine and the absence of pyonephrosis 
Cystoscopy shows a patch of thickened inflamed mucous mem 
brane, and a round or irregular opening may be seen in this area 
Pericystitis following surgical operations or resulting from 
rupture of pelvic organs fiom injury tends to spread wadely and 
rapidly There are repeated ngora and high, swinging tempera 
ture, and the patient sinks and dies 

Prognosis. — Spontaneous recovery after rupture of an abscess 
into the bladder not infrequently takes place In cases of malignant 
disease or tuberculous cystitis the duration of life is shortened 
by the development of a perivesical abscess Pericystitis follow- 
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ing operations upon the bladder is rapid fatal in many ca*es 
The formation of a recto or entcro vesical hstuH is not infrequent 
Treatment — ■'So radical treatment is possible for chronic 
filiro lipomatous pericystitis The application of heat by means of 
fomentations Loiters tubes etc lias been followed b) the dis 
appearance of extensive infhmmatoij thickening of recent origin 
In acute cases the perivesical areolar planes should be freelj 
drained V prevesical abscess should be incited ty a median 
suprapubic incision laTge rubber drainage tubes introduced and 
the cautj frcelj irrigated dad) In some rases when the diagnosis 
is obscure the perivesical or interstitial abscess is opened during 
an exploration of the bladder 

Chronic abscesses are surrounded by a thick wall of inflamma 
tory tissue which mats the pelvic organs together so that it is 
impossible to distinguish anatomical structures The memou 
sboull be suprapubic and vertical Occastonalh a transverse 
incision m3j be nccesaarj and rarelj the abscess is drained from 
the perineum Great care should be taken not to open the pen 
toncum When pus is reached bv careful blunt dissection the 
finger is introduced and the opening enlarged and large drainage 
tubes are inserted 

UTLPvrurr * 

Engtbeh HVa, kl n II <xh 1810 p 

cr&5 Thcsj h laru |90 j 

Muller «v PetUJean Co its Hip 1W p. RIO 

Pousson A ctDesnos E f ncTcloj* - 1 k i raj gnae il Urolog e Pam 19 4 
Schmidt, Surj < yn. ar>4 Obtt 1*111 p. 281 
Wilko MutrJ, mA ITVA M04 

Zuckerkandl lUnllud IcrUrolofne (von Frwh nn 1 7. ickerLanHI) I*vi 



CHAPTER XL 


FISTULA OF THE BLADDER AND PERIVESICAL 
HYDATID CYSTS 

SUPIUPUBIC \ESICVL ITSTULV 
The otificc of the fistula is usually situated at the lo\er end of 
a suprapubic operation scar It is small and a bud of granula 
tion tissue maj project from it or it may he at the bottom of 
a depressed scar The surrounding shin is usually healthy but if 
the urine is decomposing and constant cleanliness is not observed 
the scar is thick and red and the skin inflamed and excoriated 
The whole of the urine maj pass this \ioj or the fistula maj leal 
only when the bladder contracts the urine being discharged partK 
by the urethra and partly bj the fistula Sometimes a tin) jet 
of unne is discharged from the fistula for some distance at each 
micturition The fistula may close for a time and then leal again 
Etiology — A permanent fistula may bo intentionally formed 
by the surgeon for incurable urethral obstruction or otl cr disease 
Very rarely the fistula is the result of a wound of the bladder 
unconnected with operation A spontaneous fistula from ex 
tension of disease of the bladder such is malignant growth or 
tuberculous disease is rare The scar of an old suprapubic cyst 
otom) wound may break down and a fistula form some months 
or 5 ears after the operation 

The most frequent form of fistula results from the non healing 
of a suprapubic cjstotomy wound The principal causes of its 
persistence are mistakes m technique urethral obstruction and 
sepsis but other factors may 1 e present 

Too long retention of drainage tubes in a cystotomy wound 
causes a thicl hard tube of fibrous tissue to form w Inch pre\ cuts 
healing by granulation A cystotomy wound which lies low down 
m the anterior nail of the bladder near the urethra and behind 
the pubic symphysis heals less readily than a wound placed high 
up above the pubes The bladder wall becomes adherent to the 
posterior surface of the sjmphjsis and this interferes with the 
healing of the fistula 

Prolapse of a peritoneal sac between the muscles of the abdo 
xninal wall interferes with the healing of the suprapubic wound 
This difficulty is most frequently encountered after the transverse 
65a 
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incision from evstotomy, but it nm also follow a v ertical incision 
In both it ts due to breaking down of the wound from sepsis or 
to imperfect technique in the repair of the abdominal wall 

The spread of a rapidly growing malignant growth of the 
bladder along the suprapubic tract and tuberculous infection of 
the will are rare causes of fistula Unrelieved urethral ohstruc 
tion caused by simple or malignant enlargement of the prostate 
or stricture results in the formation of fistula after cystotomy 
Cvstitis resulting from recurring infection from a congenital 
diverticulum mav cause a persistent fistula after evstotomy After 
the operation of suprapubic prostatectomy , fistul i may be due to 
sepsis or to obstruction resulting from incomplete removal of 
the enlarged prostate stenosis at the visical outlet stone in the 
prostatic cavity or the recurrence of carcinoma of the prostate 
Delayed healing of suprapubic wounds is not infrequently observed 
in very old and feeble patients and in patients suffering from 
nervous disease 

Treatment. — Urethral obstruction untreated at the time of 
the evstotomy or resulting from prostitic operations must be 
effectively treated Sepsis must be energetically treated by the 
administration of unnarv ant septtes and bv daily washing of 
the bladder, a catheter being tied in the urethra The urine 
should be examined bactcriologicaUy , and a vaccine prepared 
from the predominant organisms and administered in increasing 
doses 

Should these measmea fail and should phosphatic debns or 
calculi or unrelieved urethral obstruction be present operation is 
necessary The track of the suprapubic fistula should be dis 
sccted out down to the bladder will Care is taken to avoid 
opening the peritoneum, which is frequently adherent to the 
scar or may form a pocket m it If the peritoneal cavity is 
opened the forefinger should be introduced and used as a guide 
to dissect the pentonemn up and the wound should then be closed 
with catgut and the operation continued The thick mass of scar 
tissue should be remov ed, exposing the rectus muscle on each side, 
and dissection should be earned down behind the pubic svmpbyus 
so ns to free the bladder wall The fistulous track is removed 
and the bladder caviti explored with the finger Phosphatic d£bns 
or stone is removed, stenosis at the neck of the bladder is treated 
by free cutting on a sound, and obstructing portions of an adeno 
matous prostate are shelled out ( see p 7G5) Should it be con 
sidered advisable the wound m the bladder is closed with one 
or two rows of interrupted catgut sutures, a small drainage tube 
is placed in the lower end of the abdominal wound, and the recti 
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mitscJcs and sheaths carefully united with interrupted cdgnt 
sutures A catheter is tied m the urethra for a week 

The septic state of the bladder or the possibility of htemorrhage 
or the presence of symptoms of renal disease maj render it unwise 
to close the wound after dissecting out the fistuli and in most 
cases it is wiser to clnm the Didder freelj than to dose it V 
rubber tube is inserted and the bladder treited by constant 
irrigation or repeated washing After a week the tube is removed 
and the wound allowed to heal 

\ ESICO INTESTIN \.L FISTUIA 
Etiology. — The fistula maj be spontaneous or traumatic 
Spontaneous fistula may take origin in the bladder m chronic 
cjstitis malignant growth or some other condition which will 
cause perivesical abscess (see p 5 j() The abscess forms adhesions 
to the rectum or intestine and ruptures both into this and the 
bladder 

Karels tuberculosis of the bladder or prostate or malignant 
growths of these organs is the cause of the fistula 

Simple tuberculous or malignant ulceration of the rectum 
or intestine may lead to adhesions to the bladder and the forma 
tion of a fistula Pascal found the following order of frequency 
in collected cases Malignant growth of the intestine 35 cases 
tuberculosis C syphilis 3 actinomj cosis 3 Of 33 cases of Heal 
fistula of the bladder under care onlv 3 were due to malig 
nant growths 1 at the ileo ctccal valve and the other 2 in the 
sigmoid flexure and rectum The remaining 10 cases were due to 
abscess round the bowel in most cases due to diverticulitis One 
was due to diverticulum of the bladder 

Traumatic fistula follows wounds of the abdomen or perineum 
the opening cither resulting from a wound or from subsequent 
suppuration and sloughing 

Pathology. — The opening in the bladder is most frequently 
found on the posterior wall hi 0 h up or it maj be in the neigh 
bourhood of the ureters Fistulae are leas often found in other 
parts of the bladder, and are rarest on the anterior wall A fistula 
on the right side of the bladder usually communicates with the 
csecum or the appendix and one on the left side with the sigmoid 
but I have known a fistula due to abscess round the sigmoid open 
on the right side of the bladder The opening mav be so small 
that it will onl> admit a probe or it may be the size of a sispennj 
piece It is surrounded bv an area of inflammation of varying 
intensity The vesical opening may enter directly into the bowel 
but there is usual!} either a tortuous track or an intermediate 
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cavil) Rate!) there arc several openings into the bowel or into 
other organs euch as the uterus, and only one into the bladder 
The following is the order in which, according to Pascal, the 
different parts of the bowel are affected Rectum 57 0 per cent , 
sigmoid flexure, 21 5 per cent , ileum, 13 3 per cent , oecuni, 
1 per cent 

The coils of intestine arc usually matted m a dense mass 
adherent to the bladder and filling the pelvis, and there maj be 
narrowing of the bowel and dilatation above the narrow part 
There is cjstitis to a varjing degree, and ascending p)o!oncphntis 
is the cause of death m the majority oi cases 

Symptoms. — When the fistula Iorro3 in a previously healthy 
bladder the onset is frequently insidious, and the cause of the 
s) mptoms at first obscure Spontaneous c) stitis gradually dev clops 
and persists sometimes for some weeks before a fistula is actual!} 
formed I have cystoscoped a patient at this stage, and found 
cvstitis distributed over the posterior wall but not otherwise 
distinctive Obscure abdominal or peine pain may be present 
and occasionally there are rigors, high temperature, and other 
symptoms of dccp-acated suppuration A history of recta! or 
intestinal disease may be given, or there maj have been long 
standing disease of the bladder when the pnmarj disease is in this 
organ The prehminarj stage jna) be rupture of an abscess into 
the bladder A quantitj of pus is discharged m the urine, and 
blood may also be present , rarely there is a sharp attack of 
hiematuna These symptoms maj, however, be absent 

Pneumatuna or the escape of gas by the urethra is a constant 
and characteristic sign, and is frequently the first intimation that 
perforation has occurred The gas is usually discharged at the 
end of micturition with a bubbling sound and a peculiar sensation 
It may appear during micturition, or may on!) be present when 
the bowels move Distension of the bladder with gas has occurred 

The passage of fwcal material in the urine ma) be constant 
or intermittent There arc ofll) a few brown shreds or irregular 
masses of brown fircal matter of considerable sire maj be passed 
Ihe condition of the unne is characteristic When the quantitj 
of faecal matter is moderate, the urine is hazj with mucus and 
bacteria and contains brown shreds, and irregular white flakes or 
semi transparent shreds of meat fibre There mav be a distinct 
fecal odour or only a faint trace T\ hen larger quantities are 
present the unne may resemble weak beef tea , fragments of 
undigested food, portn ns of grape skin, grape-seeds orange pips 
fish bones or fins etc , maj be distinguished When the fistula is 
connected with the small intestine the unne is yellow with bile 
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The reaction of the urine is acid, and it contains albumin and 
mucus and many \ anctics of bacteria, among w Inch the bacillus 
coh predominates 

When the escape of bowel contents into the bladder is inter- 
mittent, the “attacks” occur after some dietetic indiscretion 
which, induces diarrhoea 

Frequent micturition is present and is due to cystitis There 
are acute exacerbations and periods of quiescence Urine is often 
passed by the bowel, the quantity varying from some ounces to 
the entire urinary secretion Frequent watery stools of urine and 
focal matter are passed, or if constipation is present the urine may 
be discharged from the rectum with little focal matter The 
diarrhoea \ancs inversely with the quantity of unne passed by 
the urethra 

Cystoscopy may be very difficult owing to the irritable condi 
tioti of the bladder, but in some cases the capacity amounts to 8 or 
12 oz , and the examination is easy The opening of the fistula 
is frequently hidden behind a fold or ndge of mucous membrane 
and cannot be seen In an old standing fistula the cystitis is often 
moderate, and may be confined to the immediate neighbourhood 
of the opening The orifice of the fistula may be a small round 
opening level with the general surface, with a plug of ftecal matter 
protruding from it, or it may be surrounded by a button of closely 
set ccdcmatous “ bull® ” There may be a malignant growth in 
the bladder, surrounding the orifice 

Course and prognosis. — The condition may continue for 
many years without affecting the health of the patient unless the 
original disease is fatal 1 have seen patients in good health 
three, four, and twenty years after the fistula became established 
The complications which may supervene are recurrent retention 
of focal material and pus in an intermediate cavity, peritonitis, 
ascending pyelonephritis, and intestinal obstruction 

Diagnosis — Vneumatuna and focal material m the urine are 
constant and characteristic It may be impossible to distinguish 
brtwi-co fistu . b resisting from mabgnint growth of the bowel and 
that produced by other causes A. history of typhoid fever, dys 
entery , or other probable cause of ulceration of the bowel is against 
malignant growth, while the presence of a well defined hard mass 
in the region of the ciecum or sigmoid and the history of haunor 
rhage from the bowel and of the early onset of obstruction are 
m favour of a malignant growth A mass of inflammatory material 
with matted coils of intestine in a case of non malignant disease 
may readily be mistaken for a malignant growth, e\ en after opening 
the abdomen The lower bowel should be examined with the 
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proctoscope and sigmoidoscope It mav be % erj difficult to ascer- 
tain the position of the intestinal orifice When the small intestine 
is allectcd the >el!ow biliarj colour of the urine is characteristic 

A mass m the right line fossa and the fistula seen by the 
cjstoscope on this side of the bladder, will point to the ca?cura 
or appendix and these signs on the left side to the sigmoid If 
the orifice is rectal the diagnosis cm usually be made with the 
finger and the proctoscope, aided by the injection of coloured 
fluids into the bladder 

Treatment. — In some casc3 washing the bladder and rectum 
and careful attention to diet may be followed by closure of the 
fistula 

Palliative surgery. — A short circuit mi) be made so that 
the portion of bowel is excluded, and hccal material thus prev ented 
from entering the fistula When the fistula opens into the rectum 
colotoim maj be performed A patient under mj care was well 
and comfortable after sixteen jears, but the recto-vesical fistula 
persisted 

Radical treatment consists m attempting to close the fistula 
by operation Tlus has been performed through the rectum after 
dilatation of the anal sphincter, with some successes and a few 
cases have been operated upon through a suprapubic c) stotom) 
wound These methods are, however, inferior to the perineal 
Toute practised b) 7ucherhandl A transv creo pte anal incision 
is made the rectum separated from the prostate and bladder, 
the fistulous tract cut across, and the openings m the bladder 
and rectum ore closed The bladder and rectum arc kept apart 
with a gauze plug In fistula onginatmg above the rectum the 
abdomen is opened and the adherent C01I3 of intestine ate 
separated until the portion from which the fistula arises is identi 
fied A part of tb s is excised and the ends arc anastomosed , or 
it mav be possible to close the openings in the intestine and bladder 
without resection of the former 


VLSICO VAGINAL FISTULA 
Etiology. — Traumatic vesicovaginal fistula is rare apart 
from surgical operations and parturition In operations upon the 
genital organs an accidental vesicovaginal fistula maj be pro- 
duced In order to dram the bladder m cjstitis a temporarj 
vaginal fistula is sometimes made, and this may resist attempts at 
closure, or the opening may have been made for the removal of 
a stone m the bladder Injury to the vaginal wall and subsequent 
formation of a fistula maj result from the pressure of the fcctal 
head or of instruments dunng parturition Foreign bodies in 
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the vjgma, such as a pessary, may ulcerate into the bl wider 
Spontaneous fistula may form from the ulceration of malignant 
growths of the bladder or cervix uten, or from ulceration duo 
to tuberculosis or other infection 

Pathology. — -The common form opens directly from the base 
of the bladder at or behind the tngone, in the upper part of the 
anterior vaginal wall Less frequently the fistula opens into 
the cervix uteri The ureter may be implicated when extensive 
destruction has occurred tn prolonged labour, and a \cuco urctero 
vagmal fistula results 

In large fistulse there is generally some prolapse of the ve«ical 
mucous membrane into the xagina 

There is usually much scarring around the fistula and if the 
fistula has followed a \ngmal hysterectomy the upper part of 
the vagina is ngid and fixed 

The vagina is irritated by the urine, especially when it is do 
composing and the vulva and upper part of the thighs are excon 
ated There is cjsti tie, and frequently stone in the bladder 
Symptoms. — The escape of unne from the vagun is the only 
symptom This will vary according to the size of the fistula 
The whole of the urine may escape day and night, or only a part 
of it, and sometimes it only escapes when the patient walks and 
is retained when she is recumbent The unne is alkaline and 
decomposing, and a urinary odour surrounds the patient 

Diagnosis. — Vcsico-\aginal fistula is recognized b\ examma 
tion with a vaginal speculum In xcsico uterine fistula urine can 
be seen trickling from the os uten, and injection of coloured fluid 
into the bladder is followed by its appearance at the os 

In \csico u re tero- vaginal fistula there is widespread destruc 
tion, and the position of the ureteric onficc3 will be distinguished 
after careful examination aided by the intramuscular injection of 
methylene blue or indigo carmine 

Prognosis. — If the fistula does not close m a few weeks after 
the injury it is unlikely that it will heal spontaneously The 
chief is ascending pyekmephritis hat, spsrt Srasj 

unless the fistula is cured the patient must become a recluse, 
and sometimes is bedridden 

Treatment. — This consists m plastic operation, but before it 
is undertaken the unne must, if possible, be rendered aseptic by 
unnarv antiseptics and by washing the bladder Calculi must 
be searched for and removed and inflammation of the vagina and 
vulva trcited by soothing douches and lotions Tree drainage 
of the unne by suprapubic cystotomy should be established for 
at least a week before all these plastic operations At the opera- 
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tion free access to the fistula must he obtained and if the vagina 
is scarred and narrowed a preliminary plastic operation ma) be 
necessary The ureters should bo properly safeguarded by 
p rising a catheter along each at the commencement of the 
operation 

There are three methods of approach — (1) vaginal, (2) \csical 
(1) peritoneal The t a/jtnal method is that which is most fre- 
quently employed A number of operations have been used and 
for these special works should be consulted The fistuh is freely 
exposed and largo anterior and posterior flaps of the vaginal 
w ill arc dissected up and brought together after excision of 
the track Whatever method is used, the bladder and vagina 
should bo dissected very freely from eich other, and if the cervix 
of the uterus is involved this should be freed The free edge* 
of the bladder and then those of the vagina should be accurate!! 
sutured A plug of antiseptic gauze should be placed m the 
vagina to keep the surfaces of the flaps m apposition, and should 
be changed daily A White’s suction apparatus is fitted to the 
suprapubic wound to keep the bladder do The vagina and 
bladder ore flushed out daily At the end of a week the tubes 
are removed and the suprapubic wound is allowed to heal 
1 have used the bladder route to the exclusion of others ns I 
found free exposure of the fistula and dissection easy m this line 
of approach 

The bladder is opened suprapubienU} , and, with the patient 
m the Trendelenburg position, the interior is fully exposed with 
self retaining retractors A transverse incision through the bladder 
wall is made surrounding the fistula and passing out for an inch 
on each side The bladder wall is dissected up from the vagina! 
wall to form flaps nnd the edges of the fistula otc removed Catgut 
sutures arc placed through the vaginal wall commencing at each 
angle and placing the knot m the vaginal aspect Each suture 
being left long and passed out through the vagma The bladder 
wall is next sutured, the raw under surface of the flaps being 
apposed The bladder is freely drained for ten days with con 
tmuous irrigation and a plug of iodoform gauze is placed in the 
vagina Tins operation has proved highly successful 
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PER1\ ESICAL HYDATID CYSTS 
These are situated m the subpentoneal tissue of the pel \ is 
and maj be primary or secondary The primary cysts ire \cry 
rare, onlv a few examples having been recorded Secondary cysts 
are more common, the pnmary hvdatid cyst being m the In or 
or elsewhere in the abdominal cavity It has been proved bv 
experiment that when scolecca are introduced into the peritoneal 
cavitj they may penetrate the peritoneum and hydatid cysts 
develop m the subpentoneal tissue of the pelvis 

The cyst forms in the subpentoneal tissue of the recto vesical 
pouch, and becomes adherent to the bladder, prostate and rcc 
turn As it develops it mounts above the bnm of the pelvis and 
grows into a cyst the bizc of a child s heid or larger It is usual!} 
single The peritoneum is stretched over it ami adherent to 
the cyst wall Pressure upon the ureters m the pelvis may cause 
obstruction and dilatation Spontaneous infection may occur 
and cause death or rupture into the bladder or rectum 

Demmg collected 114 cases of hydatid cyst of the pelvis 
most of which had urinary disturbance, and 48 developed complete 
urinary obstruction 

Symptoms. — Frequent xmctuntion and pain in the pelvis 
and on micturition are the earliest symptoms Sciatica has been 
observed Gradually increasing difficult} of micturition leads to 
retention of urine A swelling appears above the pubes, which is 
firm rounded, and dull on percussion and closelj resembles a 
distended bladder In a case that came under mj observation 
there were difficult micturition and a large globular suprapubic 
swelling in a young man The swelling was looked upon as due to 
a distended bladder, but on passage of a catheter the tumour 
remained after the bladder was emptied 

On rectal examination a tense swelling is felt in the region 
of the recto vesical pouch and biraanuall) fluctuation can be 
detected between the rectal finger and the hand above the pubes 
Hjdatid fremitus is rarely detected Rectal obstruction may 
be produced by a large c}sfc, and the ureters become dilated by 
pressure in the pelvis 

Diagnosis. — The diagnosis is not likely to be made before a 
suprapubic Bwelbng has appeared Previous to this malignant 
growth of the prostate or pericystitis is the condition for which 
it will probably be mistaken The presence of a fluctuating cyst 
in the male in close relation to the bladder and unaffected by 
distension of the bladder, with no opening of a div crticulum in the 
bladder should raise a strong suspicion of hydatid cyst 
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The complement fixation test has gi\tn important results, 
mul a diagnosis of hydatid cjst cun lie math b) this means 
Treatment. — The cjst is exposed b} a xertical median supra 
pubic- incision and the contents ronmed If thecaxitv is septic 
it should be drained b} large tubes or b> stitching the edges of 
the sac to the shin If sepsis is not present the cavitj should 
be closed Marsupnlizition of the cjst is the treatment of choice 
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CHAPTER XLI 

NERVOUS DISEASES OF THE BLADDER 

Tite nervous diseases which affect the bladler are principally 
spinal lesions Cerebral disease rarely affects the organ so long 
as consciousness is retained and it is doubtful if it is affected by 
changes in the peripheral nerves 

Symptoms —Venous disease of the bladder gnes rise to 
pain increased desire diminished desire difficult retention 
or incontinence 

1 Pain — -There is occasionally acbmg pain in the bladder 
This is constant capricious and unaffected by micturition In 
tabes attacl s o£ acute pain (\esical crises) are sometimes obseryed 

2 Increased desire and bladder spasm (hypertonic blad 
dor) — Increased frequency may be the only symptom of nenous 
disease of the bladder or it may be one of a group of symptoms 
It is not seldom combined with partial retention In rare cases 
bladder spasm is present There is increase in frequency and 
the bladder expels the unne forcibly when a small quantity has 
collected On introduction of a catheter and injection of fluid 
into the bladder the fluid is expelled with force and the catheter 
may also be ejected This form of irritability leads to an active 
incontinence I haie met with the symptom in cases of multiple 
sclerosis 

FraukI Hochwart and Zuckerkandl found the intra\ es cal 
tension m Buell cases (hvpertomc) exccssncly high (80 cm 
water ) 

3 Diminished desire — -The patient may pass unne twice m 
twenty four hours and then only because he considers it ncces 
sary not from the sensation of desire to micturate With this 
there is residual unne m varying amount 

The absence of desire is usually combined with a diminished 
sensibility of the bladder which may affect the mucous membrane 
oyer the whole surface or sometimes over half of the organ The 
prostatic urethra may retain its sensibility The condition J3 
moat frequently observed in tabes but may also occur m trans 
verse my ehtis synngo myeha diseases of the cauda equina ap nal 
meningitis etc 
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4 Difficult micturition. — Micturition 13 difficult in almost all 
cases of nervous disease of the bladder from spinal lesions There 
is delay in commencing, and the patient waits a few seconds to 
two or mote minutes before the flow appears The stream is 
poor it drops vertically from the meatus, and may be merely a 
dribble By straining with the abdominal muscles and some- 
time? by pressure mth the hand nbo ic the pubes the stream 
increases but falls away again into a fin il dribble Intermission 
of the flow is frequently observed Sometimes the patient can 
only pass unne when at atool, or by assuming some peculiar 
position 

An carl} symptom may be the inability to interrupt the stream 
during the flow The patient is usually aware that the bladder 
has not been completely emptied The cause of the difficult mtc 
tuntion is paresis of the bladder muscle Frvnkl Ifochwart men 
tions spasm of the v esical sphincter as an additional cause occurring 
m multiple sclerosis and other spinal diseases, but he admits that 
it is often diagnosed in error In paresis of the bladder there is 
a varying quantity of residual unne, o! which the patient may he 
unconscious Tabes is the most frequent cause, but other spinal 
diseases such as transverse myelitis, multiple sclerosis, and syringo- 
myelia may produce it In many of these cases tho nerve 
symptoms are slight and arc overlooked, and the patient 13 treated 
for stricture or other urethral obstruction — a diagnosis which may 
appear to be confirmed by Borne difficulty in entering the mem 
branous urethra with a sound The slack urethral muscles in these 
cases allow the bulbous urethra to sag downwards when the patient 
lies on hi3 back, so that the point of the instrument drops past 
the opening For some days nfter the passage of a large instm 
ment micturition may bo more easily performed, and this may 
further lead the surgeon astray Paresis is said to result from pro- 
longed active retention of unne in a normal individual After 
forcibly retaining the unne for many hours the patient 13 unable 
to pass unne Cases where permanent paresis has followed have 
been recorded 

5 Complete retention (atonic bladder). — Nervous retention 
is due to paralysis of the bladder muscle There may he com 
plete retention when the bladder is first affected and, later, 
improvement takes place and unne is passed but the bladder 
is incompletely emptied Penods of complete retention lasting 
several years may alternate with penods of partial retention 
(difficult mictuntion with residual unne) 

G Incontinence of urine — The following varieties of mcon 
tinence arc observed in nervous diseases — 
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1 Actn e incontinence 

(o) Reflex mictimtion 
(b) Incomplete reflex micturition 
u Passive incontinence 

(n) Distension with overflow 
(b) Collapse with outflow 

When the bladder is cut off from the control of the cerebrum 
it acts automatically A quantity of unne collects, the reflex 
of micturition is initiated, and the bladder empties itself This 
is repeated at intervals The bladder is here in the state which 
is normal in the infant This is observed in lesions above the 
lumbar centre, and, as Muller has shown, in lesions involving the 
lumbar centre also There is sometimes uncontrollable spasm of 
the bladder, which empties itself forcibly whenever a small quantity 
of unne collects (hypertonic) 

In many cases, in addition to being cut off from control the 
bladder muscle is partly paraUsed, cither temporarily from over 
distension, or permanently from disease of the lumbar or sun 
pathetic centres, and here the organ is distended and small 
quantities of unne arc discharged m\o!untanly from time to 
time This state is likelv to be mistaken for distension with 
overflow unless careful observations are made 

The bladder may be only partly distended, and the reflex 
micturition leaves behind a Tcsiduum of 8 or 10 oz 

In passive incontinence the contraction of the bladder is 
abolished and the outflow is purely mechanical 

In one type of nervous incontinence the bladder 13 fully dis 
tended and the surplus unne dribbles away continuously Here 
the vesical sphincter is still active In a second form there is 
no distension oE the bladder, both the detrusor and the sphincter 
being paralysed and the unne dnbbhng away As Comer points 
out, the bladder is seldom if ever empty, ev en where both detrusor 
and sphincter are paralysed A certain amount of unne collects 
before the pressure is sufficient to m ercome the elastic resistance 
of the urethra 

Changes in the bladder in nervous disease. —Cystitis is 
the most frequent complication m paresis of the bladder The 
infection 13 usually introduced by the catheter, but it occasion 
ally occurs spontaneously, bactena reaching the bladder either 
through the urethra or after excretion by the kidneys With the 
advent of cystitis there is increased frequenev of mietuntion and 
increased sensibility of the bladder mucous membrane in cases 
where anesthesia of the bladder has been a prominent sy mptom 
The quantity of residual orme is usually much reduced Some 
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results from inability of the sphincter to relax I hold that the 
earliest change in these cases is atrophy and that the prominence 
of some muscle bundles is largely due to atropb} of neighbouring 
bundles There maj be compensator} hypertrophy of some of 
the remaining bundles but it is insufficient to replace those that 
have atrophied Braasch points out that chronic irritability of 
the bladder maj also be among the causes of trabeculation 

Caulk and Grcditzer were amongst the first to emphasize the 
fact that relaxation of the sphincter of the bladder is highly aug 
gestive of a cord lesion It must however be borne m mind that 
m a normal bladder temporary relaxation of the sphincter may be 
produced either from the trauma of passing a cjstoscope or as a 
result of the injection of a local anesthetic h \ en when a marked 
degree of relaxation is discovered there may be no incontinence 
of urine owing to the fact that the external sphincter still functions 

In a typical cord bladder there is such a marked diminution of 
sensation in the prostatic urethra that the patient may even be 
unaware that an instrument Ins been introduced If there is 
an } doubt that the lack of discomfort is directly due to a coni 
lesion and not to the effect of the loc il anesthetic the cj stoscopj 
should be repeated w ithout any prehminarj injection 

Rarely m spinal disease ulceration of the bladder may derelop 
and rapidl) perforate Such cases have been described by Hcrtig 
Le Fur Posner and others 

Bladder symptoms m special nervous diseases — The 
bladder is more often affected m tabes dorsalis than m other 
forms ol nervous disease The type which most frequently comes 
under the observation of the surgeon is an irregular form m which 
the bladder is carl} affected while the s} mptonw of spinal disease 
arc only partly developed 

There is gradual!} increasing difficult} m micturition delay 
in commencing the act a loss of power of projection so that the 
stream tends to fall more v erticalU intermittent flow with pauses 
o! varying length and dribbling after the act appears to be com 
pleted ibere j* not infrequently a diminished desire so that 
the patient passes water less often than usual and this onl} from 
habit not from a natural call to micturate. If the patient is 
crammed at this time there will be found a varying qiiantity ol 
residual unne (0-12 oz ) with widespread trabeculation of the 
bladder The tabetic s} luptoms maj be confine 1 to rheumatic 
pains m the legs and modification of the patellar reflex or the 
presence of Argyll Robertson pupils The stony ol the bladder 
gradually increases uutil there is complete retention of urine or 
a sudden attacl of retention may be the first symptom of which 
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the patient coin} lams The bladder is great)} distended and 
there is incontinence from overflow or the patient may be able 
to expel some urine voluntarily by contraction of the abdominal 
muscles or pressure with his hand Nocturnal enuresis is usually 
present and tins may be the first symptom 

flic patient may feel the unne escape hut frequenth tie 
urethra is anaesthetic and the first feeling is one of dampness of 
the linen 

Vftcr a period varying from weeks to months some improve- 
ment m the tone of tic bladder may take place the residual 
urine being reduced to from 8 to 10 or 12 oz and the bladder 
remaining m this condition 

1 have not inct with a spasmodic bladder (hypertonic) in tabes 
\esical and urethral crises arc rare Sudden pun is felt at the 
neck of the bladder or along the urethra or at the external mcatu3 
and this mav be accompanied by intense and frequent desire to 
micturate when the bladder is empty The attacks may recur 
several times m an hour, and last one or several days 

Iu acute and chrome spinal meningitis, and acute and 
chrome myelitis, and m multiple sclerosis, there may be 
initial increased frequency of micturition but the characteristic 
change in the bladder is gradually increasing atony and com 
plete retention develops There may be difficulty in passing o 
catheter from spasm of the sphincter Dnbbling of urine from 
over distension follows The complete retention may continue 
but usually after a time the bladder is emptied automatically 
Spasmodic contraction of the bladder (hypertonic) is occasionally 
observed When this is present it usually subsides gradually, 
and is succeeded by reflex mictuntion or atonv 

Tumours of the spinal cord may cause bladder disturbances 
and this is more likely to happen if the growth is extra medullary 
than if it is Ultra medullary The frequency of the bladder com 
plications is also greater the lower down in the spinal cord is the 
compression caused by the tumour Elsbcrg states that m new 
growths between cervical I and VIII bladder symptoms occurred 
in 71 per cent of cases between thoracic I and M in 74 per cent 
between thoracic VII and XII m 81 per cent and in the lumbo- 
sacral region and corda equina in "£Ti per cent Y/soaYiy to k- 
months elapse before vesical disturbances are noted an! it is 
surprising that even in tbc case of tumours in the sacral segments 
bladder disturbances may not be observed until a year after the 
appearance of other symptoms 

In acute and chrome anterior poliomyelitis, Friedreich a 
disease, and amyotrophic sclerosis the bladder is unaffected 
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In cerebral disease unassociated with loss of consciousness 
or spinal disease the bladder may bo affected These are cases 
of lesions of the corpus striatum or cortev, and possibly of the 
optic thalamus or cerebellum 

The bladder is rarely affected in polyneuritis 
In a case of spina bifida affecting the sacral canal m a man 
aged 38 (Fig 156) there was difficult micturition and a poor stream 
from infancy At the age of ID complete retention developed and 
the patient became dependent upon the catheter for ten or twelve 
years, with intervals of a few days at a time After that he gave 



Fig. 156 — bpma bifida of sacrum, with atony of bladder 

up using the catheter and passed water with difficulty for seven 
years For three weeks lie was again dependent on the catheter 
There was los3 of desire and an absence of feeling of distension 
when the bladder was ful? He also suffered from weakness of the 
anal sphincter, and a loose motion could not be retained 

Atony of the bladder without obstruction or signs 
of nervous disease.— In 19101 described a series of cases under 
this title The condition frequently occurred in patients under 
30 years (22, 22, 23, 28, 30), and a history of syphilis could only 
be obtained in two cases It was gradual m onset and characterized 
by increasing difficulty in micturition, delay in initiation of the 
net, and a feeble, often intermittent stream Chrome distension of 
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the bladder waia present m four cases. The power of voluntarj 
micturition rem uned, although great!} impaired In the remaining 
cases there was residual urine vatying from 1 to 10 oz m amount 
Incontinence of urine was present in two cases, amounting 
in one to the escape of some untie on coughing or sneezing and 
in another to nocturnal dribbling from an over distended bladder 
There was loss of sensation in the bladder with reduced fre- 
quency of micturition in nil but three cases, in which there was 
increased frequenev without cjstitis 

\\ ell marked traberalation of the bladder wall was found in all 
In these cases there was atony of the bladder muscle to a 
tailing degree while the sphincter was weak but not paralysed 
m two cases, and actn e in all the others 

Urethral obstruction and spinal disease were eliminated The 
lesion in these cases was probablv in the lowest reflex centres 
of the bladder v iz the h) pogastnc and Inunorrhoidal plexuses of 
the sympathetic Tliev fall into line with cases of idiopathic dilat 1 
tion of the ureter anil some cases of h} Uronephrosis (pp 182, 337 ) 
In 9 eases there had been atonj of the bladder for two, two 
and a half four, five six, eight, twelve, fourteen and eighteen 
jears without development of symptoms of spinal disease 

The absence of an} evidence of spinal disease on examination 
of the ccrebro spinal fluid obtained bv lumbar puncture (by Sir 
James Purves Stewart), and the long duration of the bladder 
atoii} without development of other symptoms exclude the 
possibility of the atony being an early symptom of tables 

Braasch Geragbty and other writers base since recognized the 
existence of these cases of bladder nton} apparent!} unassociated 
with a nervous lesion Braasch describes the c}stoscopic 
appearance as somewhat different from that observed m the 
tabetic bladder, tnbcculation and dilatation of the sphincter 
being less well marked The abnormality that he found to be 
most obv ious vv ns the reduction m thecxpulsiv e power of the bladder, 
showing that it is the motor fibres of the Madder nerve supply 
rather than the sensor} that arc chief!} involved 

Blum and, later, Hahn have recorded cases of injur} to the 
nervous system from falls or crushes, where permanent mjurv 
to the spinal bladder centre remained after the immediate results 
had passed off 

Injury to the nervous system. — Comer has investigated 
the state of the bladder in cases of injury to the nervous system 
The following tables are extracted from his admirable article — 
Concussion of the brain 

1 Reflex or unconscious micturition 
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EFFECTS OF SPINAL INJURY 

2 Active retention 

(а) Actne overflow 

(б) Passive overflow 

(e) Absolute retention 

There is first retention of nnne, which if unrelieved may 
proceed to active overflow (reflex contractions expel the surplus 
imnc while the bladder remains distended), or to passive overflow 
(constant dribbling of overflow without reflex contractions) or 
if urethral obstruction be present, absolute retention remains 
Compression 

1 Passive retention 

2 Active paralytic overflow 

3 Passive paralytic overflow 

The B} mptoms differ from concussion in that the} grow pro 
gressively more severe In the later stages there is a paralytic 
condition of the bladder, in which a little unne collects although 
the sphincter is also paralysed, at first the escape is due to con 
tractions of the bladder which are entirely local, but later these 
are lost and the urme dribbles aw a} 

Spincd injuries 

1 Supralumbor lesions 

(а) Active retention and its possible sequels 

(б) Reflex nuctuntion 

(c) Exaggerated reflex micturition 

2 Lumbar lesion (the same as compression) 

(а) Passive retention and its possible sequels 

(б) Active paralytic overflow 

(c) Passive overflow 

In study of 450 cases of gunshot injur}* to the spinal cord my 
observations differed from some of the accepted views Two distinct 
stages in the variations in the function of micturition were noted 

1 A stage of complete retention which commenced at the tune 
of the injury and continued for a varying period of time, during 
which there was atony of the detrusor muscle but the sphincter 
remained active After 12 to 24 hours, if the retention is not 
relieved by catheter, the urine begins to dribble avvaj (retention 
with overflow) The average duration of this state of retention 
is 55 days 

2 A stage of periodic reflex micturition (active incontinence) 
which develops gradually and may be divided into (a) a transition 
period m which the bladder is still p3rtl} distended but periodic 
contraction of the bladder takes place and expels a small quantity 
of urine at intervals The bladder gradually becomes more con 
tracted and the quantity of residual urme is reduced The advent 
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of cystitis hastens the reduction of the residual urine (b) Periodic 
reflex micturition In the fully dev eloped second stage the bladder 
is a purely reflex organ and the act is entirety involuntary The 
capacity of the bladder and the intervals between micturition vary 
from 2 to 10 ounces and from fifteen minutes to three hours, depend 
mg largely upon the presence and seventy of the cystitis 

The sensations of pressure of a fulty distended bladder arc 
\aguety felt but urethral sensation is absent Some patients can 
tell the moment of entry of a catheter through the internal sphincter, 
and in partial lesions sensation may be retained 

In all cases of severe injurv to the dorsal and cervical cord these 
two stages were observed In cases of injury to the lumbar en 
Iargcment of the cord the same sequence of complete retention 
with overflow followed by periodic reflex micturition was noted 
In none of the cases was there any resemblance to the condition 
described as following destruction of the lumbar centre, namely 
paralytic incontinence the urine dribbling away from a flaccid 
empty bladder through a flaccid sphincter In lesions of the cauda 
equma there was considerable variation in injuries of differing 
se\ crity but complete retention followed by periodic reflex nnctun 
tion nos the rule in these cases, as m lesions at and above the 
lumbar cord I suggested therefore that the functional condition 
of the bladder was governed by the hypogastric and mesenteric 
nerve plexuses 

Treatment of nervous diseases of the bladder. I—* 
Relief of retention and residual urine — The greatest care 
must be exercised in all instrumental interference to avoid intro- 
ducing bactcna into the bladder For complete retention catheter 
life or the establishment of suprapubic drainage is necessary If 
the catheter a used, it should be passed at regular intervals It 
will usually suffice to pass it thrice in twenty four hours— namely, 
in the morning at night, and once during the day With regular 
catheterization the tone of the bladder frequently improves 
so that the number of times the catheter is passed may be reduced 
When the residual urine does not exceed 8 or 10 oz the catheter 
should bo passed once a day , and if less than that once or twice 
a week will suffice A soft rubber catheter of large calibre is 
most suitable for self-cathetenzation in these cases, as it is easily 
kept clean by boiling and there is no urethral obstruction to 
overcome Careful note should be kept of the quantity of residual 
urine as an indication of improv ement or deterioration in the tone 
of the bladder The practice of emptying the patient s bladder by 
means of abdominal pressure is a dangerous one and has sometimes 
caused bladder rupture 
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Septic catheterization was the cause of death in 80 per cent 
of cases of severe spinal injuries in the War, death being due to 
ascending pyelonephritis (** surgical kidney”) The conditions of 
war preclude the prolonged aseptic ritual that can be provided in 
some cases in civil practice Ascending pyelonephritis is, m my 
view , due to back pressure, in. the intervals between catheteriza 
tions, of a violently septic bladder, but if the drainage of the bladder 
is continuous, the renal complications do not supervene Con 
tinuous drainage may be provided by the catheter en demeure or by 
suprapubic drainage The effect of an indwelling catheter in most 
of these paraplegic patients is to cause sloughing of the urethra 
and overlying tissues at the peno scrotal junction and a large 
gaping fistula results This method is therefore unsuitable Supra 
pubic cystotomy to be effective must be performed before any 
catheter has been passed The introduction of a self retaming 
rubber catheter through the suprapubic puncture made by a large 
trocar and cannula (p 588) m the distended paralysed bladder is a 
simple matter The catheter drams into a bottle and may be 
temporarily clipped during removal of the patient This method 
Can be carried out m the most advanced surgical stations and 
requires less attention than catheterization In civil practice highly 
skilled catheter attendants may be available, but suprapubic 
drainage during the period of retention in cases of spinal injury is 
usually safer When the period of reflex micturition is established, 
the suprapubic fistula may be closed 

When urethral obstruction is present it must be rcmo\ed 

1 have performed prostatectomy for enlarged prostate with 
success on a patient suffering from multiple sclerosis and on three 
patients suffering from tabes dorsalis Stricture of the urethra 
should he treated by urethrotomy 

2 Prevention and treatment oT cystitis. — The measures 
which are elsewhere described of attaining asepsis in catheteriza 
tion should be adopted from the first, urinary antiseptics should 
be gi\en (urotropme, hetralm, helnuto], etc), and care should 
be taken to prevent constipation so as to avoid luematogenous 
infection In women careful cleansing of the vulva is important 
as a safeguard against ascending infection 

If infection has occurred the bladder should be washed out 
with antiseptic solutions, of which silver nitrate (1 in 6,000 or 
1 in 10,000), oxycyamde of mercury (1 in 5,000), and iodine (1 in 
600 to 1 m 300 of the tmeture) are the best The patient can 
be instructed to do this by using an irrigator, or a trained nurse 
may be provided Once a week will suffice in mild cystitis, but 
it is necessary to wash the bladder daily m more severe cases. 
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When the urine is alkaline, sodium acid phosphate, 20 gr thnee 
daily, should be administered with urotropine The bladder should 
be examined from time to time with the cystoscopc to ascertain 
if phosphatxc calculi Lav e formed, and if these are present they 
are removed by litholapaxy 

3 Treatment of atony.— With regular catheterization im 
provement m the tone of the bladder usually takes place The 
patient should be encouraged to try to expel the urine The 
liquid extract of ergot, 20-30 minima thnee dail; , and liquor 
stxj clinmas 5 minima Bhould be administered, thej are fre 
qucntly of great service in increasing the contractile power of the 
bladder 

The administration of mercury and iodides has no beneficial 
effect on the bladder in these cases 

The electrical current ma> be used with advantage One ter 
mun) is placed over the suprapubic region or over the sacrum, and 
the other on the perineum, or a urethral electrode is introduced 
into the bladder or a rectal electrode into the rectum A urethral 
electrode consists of a gum clastic bougie enclosing a wire At 
the proximal end is a connection for the wire, and at the distal 
end a small metal cone A rectal electrode has a handle with 
a connection for the wire, and a metal cylinder which is oiled and 
introduced into the rectum 

The interrupted current is most frequently used and the 
current should at first be weak and the sitting short The galvanic 
current may also be used, commencing with 3 ma and nsing 
gradually to 5 ma or more Should no improvement follow from 
these measures the most promising treatment lies m the division 
of the presacral nerv cs By dividing them the inhibitory influence 
that they exert is removed from the weakened detrusor muscle, 
and unless complete destruction of the paras} mpathetic nerves 
of the bladder has occurred, its contractile power will be increased 
Presacral neurectomy is accompanied by no alteration in normal 
micturition except for a transient increase in the frequency It 
must be borne in mind, however, that the presacral nerve is the 
motor nerve of the seminal vesicles, the prostatic musculature, 
and the vas deferens Division therefore, renders the patient 
sterile though not impotent 

Presacral neurectomy — The abdomen is opened through a 
paramedian incision, and the small intestine packed away to the 
right, the pelvic colon to the left The posterior parietal pentoneum 
is divided in a v ertical direction, commencing H inches above the 
aortic bifurcation and extending down to the brim of the true 
pelvis The underlying tissue, containing the presacral nerves, is 
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removed from the surface of the left common iliac vein, the aortic 
bifurcation, and from the lower part of the aorta One or more 
strands may pass behind the common iliac artery, and these should 
be secured in order to complete the denervation The peritoneum 
is then sutured and the abdomen closed 

It is not yet certain how long the effects of the operation will 
list, but beneficial results have been recorded up to 15 months 
after presacrai neurectom} . 
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CHAPTER ALII 

OPERATIONS UPON THE BLADDER 

The operations upon the Madder performed for growths, stone, 
and other diseases are described under the bendings of those 
diseases Preliminary to most of those operations arc certain 
preparations and the operation of cystotomy, and these will 
be described here 

The general preparation of the patient differs in noway 
from that adopted for other surgical operations In suprapubic 
operations the pubic region is shared, m perineal operations the 
scrotum and perineum are shared and the whole region thoroughly 
washed with ether soap The shin is prepared by painting with a 
solution of iodine in rectified spirit (2 per cent) twelve hours 
previous to the operation, and again immediately before it 

^hen an operation for growth or prostatectomy is proposed, 
and cystitis is present every endeavour should bo made to render 
the bladder aseptic This may be done by careful washing through 
a catheter in the urethra , or, if the cystitis persists, and especially 
where renal complications from sepsis and bach pressure arc 
present a week or a fortnight of drainage by tving m a catheter 
or by suprapubic cystotomy should be allowed as a preliminary 
to the mam operation 

The preliminary to most operations upon the bladder is cyst 
otomy and the postoperative treatment, in the majority, con 
eists of temporary or permanent drainage These tw o procedures 
will therefore be described 

Cystotomy — The bladder may be opened above the pubes 
(suprapubic cystotomy ) or from the perineum (perineal cystotomy) 
Perineal cystotomy — This may rarely be used for explora- 
tion, for the extraction of foreign bodies and calculi, or for dram 
age Tor all of these objects suprapubic cystotomy is prefer ible 
Perineal cystotomy is seldom employed, except in cases of stric- 
ture of the urethra with severe cystitis or of stone m the prostate 
or prostatic urethra complicated by stone in the bladder 

A curved stall with a deep groove on the convexity of the 
curve is introduced into the bladder, and the patient is placed in 
the lithotomy position The staff is held vertically by an assist 
ant, who holds up the scrotum An incision in m length is 
BS2 
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made in the middle line, ending 4 m in front of the anus The 
bulb is seen at the tipper part of the wound, and the staff is made 
prominent in tlm membranous urethra The point of the knife, 
guided by the left forefinger, enters the groove m the staff, and 
is pushed along horizontally into the prostatic urethra The 
knife is withdrawn and a probe pointed grooxed director pushed 
along the groove while the handle of the staff is depressed towards 
the penneum This 13 replaced by a gorget, which enters the 
bladder, and the staff is removed The forefinger of the left hand 
is introduced along the gorget into the bladder, and the gorget 
is then remoNcd If the object of the operation is exploration of 
the bladder, the right hand is placed above the pubes and pushes 
the bladder downwards 

If drainage is desired, the gorget is again slipped into the 
bladder, and a rubber tube along this 

Suprapubic cystotomy. — A catheter is passed and the bladder 
distended with 12 oz of warm bone lotion by means of a bladder 
syringe If the nnne is foul the bladder is repeatedly washed 
before final distension The catheter is left m the urethra and 
plugged An incision 2| in long is made in the middle line, com 
meucing just below the upper border of the symphysis In a stout 
individual this is prolonged The anterior layer of the rectus sheath 
is exposed and cleanlj cut in the middle line The pjnnudabs 
and recti muscles come into view, and are split m the middle line 
■with the handle of a scalpel The finger seeks the upper border 
of the symphysis pubis and tears through the transversahs fascia 
The pocket of peritoneum which dips in front of the bladder is 
pushed upwards, the bladder wall is recognized by its coarse muscle 
fibres, and the large veins which course over it are exposed The 
wall is picked up with two pairs of tissue forceps, and the knife 
plunged sharply through it As the fluid w ells up, the forefinger is 
inserted into the cavity and hooks up the bladder wall The further 
procedure depends upon the object for which the cystotomy is 
performed 

Cystotomy with, air instead of water distension lias no advan- 
tage and many disadvantages Cystotomy without distension is 
necessary in some cases as m vesico vaginal fistula 

If possible, a large metal sound is introduced along the urethra 
and acta as a guide. If no instrument can be passed the surgeon 
depends upon good illumination and careful dissection 

Where temporary drainage is the object of the cystotomy, an 
incision an inch in. length will suffice, the layers being recognized 
and the peritoneum bemg held aside by the forefinger A large 
rubber self retaining catheter stretched on a stilet is held ready 
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The forefinger fills the stab incision in the bladder mil, and ns it 
is withdrawn the catheter quickly replacts it and is released from 
the stilet so that hardly a drop of urine escapes alongside 

\\ here the bladder is fully distended, a rapid method of dr image 
is that suggested by Morson A large rubber self retaining 
catheter stretched on a stilet is held ready The skin immediately 
above the pubic symphysis is punctured with a scalpel, and a 
largo size trocar and cannula is plunged directly backwards into 
the bladder (Iig IG1 ) The trocar is withdrawn and the finger 
prevents the escape of unne The stretched self retaining catheter 
is pissed along the lumen of the cnonnla nnd the cannula is 
slipped out, while at the same time the self retaining catheter is 
released and expands bo as to fit the puncture in the bladder 
wall A stitch may be passed through the skin to steady the 
catheter if the patient is to be moved This is an extremely 
useful and rapid method of bladder drainage, but for its use the 
bladder must bo fully distended 

After-treatment of the wound — Vt hen the object of cvet 
otomy has been attained it is sometimes possible to close the wound 
by immediate suture , m other cases temporary drainage wall bo 
adopted, in yet others permanent drainage must be installed 
immediate suture is contraindicated when urethral obstruc 
tion or cystitis is present, when there is a danger of hemorrhage 
and in operations affecting the onfice of the ureter The cases 
favourable to immediate closure are cystotomies for aseptic cal 
cull or foreign bodies or a small papilloma when there is no risk 
of haemorrhage The edges of the bladder wound are united by 
interrupted catgut sutures passed through the whole thickness of 
the wall, including the mucous membrane Over theso is placed 
a row of Lerabcrt’s sutures, and a drainage tube is inserted in 
the prevesical space, around which the abdominal wound is closed 
A catheter is tied in the urethra 

Measures for providing permanent drainage arc described at 
page 590 

Dangers — Wounds of the peritoneum should rarely occur if 
proper care is taken to push the peritoneal pouch out of the way 
If the peritoneum is opened the rent 13 at once repaired by means 
ol a continuous catgut suture and the operation continued i 
have nev cr seen ill effects follow when the wound has been recog 
ni7ed and immediately repaired 

Haemorrhage may take place from the veins or an artery of 
the bladder wall This is controlled by stitching the wound after 
the operation, either completely closing it or closing it around a 
drainage tube 
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Modifications of suprapubic cystotomy. Transverse 
suprapubic cystotomy. — A transverse curved incision about 
6 in long is made across the lower part of the abdomen, 1 m 
above the symphysis pubis and 2 m above Poupart’s liga 
meat Tho sheath of the recti muscles is cut through and the 
recti and pyramidales muscles are divided transversely, one or two 
sutures being placed through the upper cut edge of the muscles 
which assist in repairing the abdominal wall after the operation 
The fascia tronsversahs is incised and the peritoneum exposed 
and stripped off the bladder A transverse incision is made 
through the bladder wall After the operation careful repair of 
the abdominal wound is necessary , tins 13 earned out by means 
of catgut sutures after lowering the patient to the horizontal from 
the Trendelenburg position Free access is gained by this method, 

Se.VE S fi 



Fig 157. — Penneal cystotomy drainage tubes 
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but there is great weakening of the abdominal wall and vertical 
median cystotomy with incision of the recti muscles is preferable 
Suprapubic cystotomy with resection of the pubic bones or 
with symphysiotomy has been performed but is very rarely 
necessary. 

Bladder drainage. — This may be required as a temporary 
measure after operation on the bladder, prostate, or urethra, as a 
means of treatment of cystitis or as a preliminary to prostatectomy, 
when the patient’s renal function is not sufficiently good to permit 
of a primary prostatectomy Permanent drainage may be neces 
sary in cases of malignant disease of the prostate or bladder 
Perineal drainage —This 13 used only when a penneal 
operation has been performed, and is unsuited for permanent 
drainage The best form of drain is a flexible rubber tube with 
a terminal opening and lateral eyes (Fig 157, n) The edges of the 
opening are smooth and rounded The opening of the tube should 
he just within the sphincter, and it is retained in position by a 
silkworm gut suture passed through each bp of the perineal wound 
i stiff gum elastic tube with a metal nag which has lateral 
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ejes may be used (Iig 157, a) The tube is held in position by 
pissing a length of tape through each ere and carrying it along 
the fold of the groin m front and the fold of the buttocl s behind 
The tapes arc knotted on each Bide abo\e the great trochanter and 
attached to a waist belt 


A short length of rubber tubing is attached to the tube 
and carried into a bottle containing antiseptic fluid 



Temporary suprapubic drainage — 
This is practised after the majority of 
suprapubic operations on the bladder The 
drainage must be free, and a rubber tube 
with a diameter of $-1 in should be used 
The tube is about 4 in long— longer if 
there is a considerable development of fat 
— and it has a large lateral eye near the 
vesical end The tube lies above the base 
of the bladder, but does not press on it 
The part of tho bladder wound unoccupied 
by this tube is stitched with catgut eu 
tures A small rubber tube is placed in 
front of the bladder behind the pubes 
The tubes arc held m position by silkworm 
gut sutures passed through the skin after 
repair of the abdominal wound 

Stitching the edges of the bladder 
wound to the skin is to be avoided as it 
is frequently followed by a unnary fistula 
After four or five days the tubes should 
bo removed and the wound allowed to 
granulate It should close in fourteen to 
twenty one days from the operation 
The skin should bo protected by being 
smeared with an ointment containing kino- 


r „ icc wi . * hne zinc oxide, and castor oil 
'Lust apparatus for “•‘""d* o' draining away tho 
bladder drainage urine —To avoid the discomfort of soak 
ing the dressings with unno and to re- 
duce the expense of dressings many methods hav e been adopted 
1 Exhaust methods — Cathcart’s and W bite’s apparatus may 
bo used White's (Fig 158) consists of a water reservoir Lading 
to n drop pump that sucl s air out of a bottle, winch again is con 
nected with a double tube in the suprapubic wound These 
cvacuators can be applied only during the short period that a 
drainage tube is retained in the wound 
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2. Siphonagc -k small tube in the bladder may be connected 
with a length of rubber tubing and earned into a vessel below 
the bed lhe siphon action is difficult to control and as a rule 
acts too powerful!}, sucking air and eventually the bladder wall 
into the tube 

I occasionally use a more satisfactory method which is an over 
flow rather thin a siphon method To the top of the Large bind ler 
drainage tube a length of Paul s soft rubber colotomj tubing is 
attached by tying a ligature around it Tins is brought oier the 
side of the bed into a bottle A little oil should be run through the 
tubing after boiling in order to present the surfaces from adhering 

3 Overflow apparatus — Hamilton Irvings apparatus or 
"MacDonalds modification are the best methods (Fig 159) It 
consists of a celluloid cap w ith a mo\ 
able perforated lnl This is fastened 
o\er the wound b} means of a rubber 
belt round the waist and two tapes 
winch pass round the perineum to keep /// 
the cap from riding upwards The llffoi 
two openings of the Hamilton Irving w\ *1 
and the single opening of the Mac '&) 

Donald apparatus in the lower part 
of the circumference of the cap are 
provided with rubber tubes which 
conduct the overflow urine into a 
receptacle between the thighs It 
can be apphed at the time of the v . ,. n . , , 

operation and used until tbc wouml ' ^LeeLn of Hi!™! 
is healed a small bag of boric aciu ton Irving Bot 
crystals being kept in it jn order to 

diminish the risk of s“ptic infection The pressure of the appara 
tus tends to cause eversion of the lips of the wound and may 
slightly delay healing 

Suprapubic drainage as a preliminary to prostatec 
tomy — This is required when for one reason or another primary 
proatatcctomj is contraindicated Since a long period of drainage 
may be necessar} it is desirable that some form of self retaining 
tube be inserted which can be changed when necessarj and which 
will form a water tight junction with the bladder and allow the 
patient to get about without any risk of leakage and with the mini 
mum of discomfort 

Three types of self retaining catheters are available the Pezzer 
the llalccot and the "White {Fig 160) The Pezzer variety is most 
often nsed but in cases where vesical or prostatic h&morrhage 
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may occur or where the bladder is aery septic, the White is prefer 
able since it has a larger opening which is less likely to ho blocked 
by clot or pus The Malecot has the advantage that when it is 



Fig 161 — Kidds trocar and cannula for suprapubic cystotomy 
By means of the lateral channel the distended bladder may be 
evacuated whilst the self retaining catheter is being inserted 
through the straight tube 

If the latter be employed, the diameter of the cannala should be 
that of a No 20 English catheter iig 161 shows an instrument 
suitable for this purpose It is provided with a side channel and 
tube through which the contents of the bladder mnj he allowed 
to dram away after puncture without impeding the mscrtionjof 
the catheter 
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The majority of surgeons, however, prefer an open operation 
in order to avoid the risk of puncture of an enlarged vesical vein 



Fig 162 —Introducer for self retaining catheter 


All that is necessary in order to avoid this is that the operator 
should expose a small area of the anterior wall of the bladder, 
make a stab wound and 


insert through this the sell t 

retaining catheter on its \ 

introducer The patient j 
may be allowed up as soon 
as his suprapubic wound ? 
is healed, the suprapubic 2 
catheter being supported \ 
by a belt or a bandage \ 
When, up, the end of the V 
catheter is either closed by \ ( 
means of a clip or a small j ’ 
wooden plug which the I 

patient removes when ho \ 

feels the desire to pass 
water, or it may be con 

nected with a rubber urinal. 

Careful attention to the 
tube and catheter are a! 
ways necessarj and the 
bladder should be washed 
out through it once or twice 
» day with a suitable anti 
septic The tube may be 
worn for five to tea weeks 
before it is necessary to 
change it In order to effect 
this it is grasped as near the 
shin as possible and with 
drawn, by a steady pull A 
new catheter of the same 



163 — • Permanent suprapubic 
drainage apparatus with rubber 
unnal attached 
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me is inserted by means of an introducer through the fistulous 
track (lig 162) If the bladder is very septic and the urine 
alkilme, it nm be advisable to change the tube more frequently , 
or mg to the fact that it becomes encrusted with phosphites 
Permanent suprapubic drainage — This may be required 
for malignant disease of the prostate or for any other irremediable 
obstruction Permanent suprapubic drainage may bo carried 
out m the same manner as temporary drainage, the self retaining 
catheter being changed whenever it raaj be necessary, usually 
every five or sue weeks Another method is to fit the patient 
« ith the special apparatus shown in I ig 1C3 This has the advan 
tage of allowing the catheter to be more easily changed ith this 
apparatus the bladder is drained by means of an ordinary catheter, 
which is held m position bj a rubber or metal plate attached to a 
belt In order that the patient may get about, the urine is drained 
into a rubber urinal strapped to the thigh Tins is emptied when 
necessary by means ol a stop cock placed at its low er end The 
catheter can be removed every day, washed, sterilized and rein 
serted with the greatest case Occasionally it may be necessaiy 
to make minor adjustments m the belt and to alter Blightly the 
position of the catheter before the patient is comfortable If too 
much catheter projects mto the bladder, it lft likely to press on the 
trigone and ctusc irritation, and if on the other hand, the eye of 
the catheter is not sufficiently within the bladder, leakage may 
occur By altering the position of the catheter m the retaining 
shield the right adjustment will be found, and once this has been 
achieved a mark should be made on it so as to allow of its being 
replaced in the same position after each removal The same 
care must be exercised over bladder hygiene as in a case of a 
self retaining catheter 
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CHAPTER XLIII 
SURGICAL ANATOMY 

The male urethra 13 about 8J m long and is divided anatomic 
ally into three parts the prostatic urethra (1 J in ), the membran 
ous urethra (J in ), and the spongy urethra (about Cm) A pars 
tntramurales, where the canal passes through the base of the 
bladder, is also described (E ZuekerhandJ) Clinically, the canal 
is more conveniently divided into (1) the posterior urethra, which 
lies behind the compressor urethra) muscle and corresponds to the 
prostatic urethra, and (2) the anterior urethra, which lies in front 
of the compressor The 
anterior urethra is divided 
into the bulbous or perineal 
urethra, and the penile, 
the names of which suffi 
cicntly explain their posi 
tion and relation 

The urethra in the fine 
cid state of the penis has 
an S shaped carve (Fig 
1G4) The internal meatus 
is on a level with the middle 
of the pubic symphysis and about 2 cm behind it Trom this 
tlift canal passes vertically downwards for about ui to the 
level of the verumontanum, and at this point it turns slightly 
forwards and maintains a forward and downward direction to the 
junction of the membranous and bulbous urethra The canal now 
turns sharply upwards and forwards along the under surface of 
the triangular ligament At the peno scrotal junction the urethra 
turns vertical!} downwards in the flaccid perns to the meatus 
The penile urethra is freely movable At the base of the penis, 
the peno scrotal junction, the canal becomes fixed, tlus part being 
slung up by a dense fibro-elastic band, the suspensoi} ligament 
591 




THE URETHRA 


of the penis, which has a vertical median attachment to the front 
of the pubic symphysis (Fig. 165.) 

Behind the peno-scrotal junction the urethra is fixed, the 

corpus spongio- 
sum being adhe- 
. V rent to the tri- 

n ** / I angular ligament. 

If vK\ / /7 r- Between the 

// V\\ / ’ ' J -» / la} era of the tri- 

// VAX [ yy"' y angular ligament 

j the membranous 

// urethra is rigidly 

{] xl^V’y ^ fixed, and the 

„ R . . , prostatic urethra 

Fig. I65.-Rclat.ons of the prostate, compressor 19 immobile, being 
urethra, bulb, and suspensory ligament to , , 1 , f 

the urethra. surrounded by 

the prostate 

gland The fixed cune of the urethra (Fig. ICC) is 7 cm long, 
and extends from the internal meatus to the peno-scrotal junc- 
tion, the deepest part of the curve lying at the termination of 
the bulbous urethra, the cul-de-sac du hull*. Tin's is 4 cm. from 
the internal meatus, and 3 cm. from the peno scrotal junction. The 
angle formed by these two segments is almost a nght angle (93°). 
The most fixed part of the urethra corresponds to the triangular 
ligament 

A straight 
rigid instrument, •. 
such as a stone \ 
sound or cjsto- \_ 

scope, the beak lSy/J . / 

of which is / ) ' / 

passed into the ' / 

bladder, modifies ***^» - ' ' 

the canal in the 
following man- 
ner: The penile 
urethra \% first 

brought into line pig. 1«J.— Fixed curve of the urethra, 
with the bulbous 

urethra, and becomes vertical in the recumbent position. In 
order to pass the instrument into the membranous urethra the 
penile urethra is depressed and the suspensory ligament of the 
perns dragged upon. This, together with the elasticity of the w&U 
of the bulbous urethra, allows the lumen to come into line with 
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the membranous portion If the recti abdominis muscles are 
contracted by the patient straining, or trying to raise his head 
and shoulders, the suspensory ligament is dragged upon and the 
straightening of the canal is considerably impeded The elasti 
city of the prostatic urethra, combined with sbght mobility of 
the prostate gland, allows these parts of the urethra to come 
into line, so that a straight line passes through the external 
meatus, the urethral opening in the triangular ligament, and the 
internal meatus, and the segment which remains fixed and im- 
mobile is the membranous urethra, in the grasp of the triangular 
ligament 

The walls of the urethra he m contact The external meatus is 
a vertical slit, the penile and bulbous urethra a transverse slit , 
the membranous urethra is star shaped, and the prostatic urethra 
horseshoe shaped with the convexity forwards, the internal meatus 
also having tins form 

The calibre of the urethra vanes at different parts (Fig 1G1) 
The narrowest point is usuallv the external meatus , this part is 
more fibrous and has less elasticity than any other The external 
meatus opens into the fossa naviculans, a dilatation of the canal 
situated in the glans penis, and formed by an arching of the roof, 
the floor being level with that of the penile urethra At the junc- 
tion of the fossa naviculans and the penile urethra the canal 13 
ogam narrowed , and this part, the valve of Guerin, 13 not infre 
quently narrower than the external meatus This valve is com 
posed of a fold of mucous membrane, which usually takes the 
form of a transverse fold on the roof and two vertical folds at 
the lateral walls In the fossa naviculans anterior to the roof 
fold is seeu the opening of the lacuna ma gna, which passes back- 
wards The penile urethra is of even calibre Across the roof of 
this, under full distension, fine transverse fibrous arches are seen 
These supporting arches are frequently mistaken for strictures of 
wide calibre by the tyro m aero-urethroscopy As the bulbous 
urethra passes backwards it gradually dilates until the opening 
of the membranous urethra is reached, when the floor rises sharply 
to this opening The opening of the membranous uretfira is thus 
on the roof of the bulbous urethra In old men, and when the 
perineal muscles are slack, some sagging of this part is observed, 
so that a veritable cul dc sac du hdbe is produced 

The membranous urethra is firmly closed by the tonic con- 
traction of the compressor urethra?, but it offers no obstruction 
to the passage of large instruments The normal prostutic urethra 
is elastic and capable of expansion , the internal meatus is more 
rigid 
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The following ate the dimensions of the anterior urethra, 
as given by Calle — 

Meatus, 25-30 ram 
Fossa naviculans, 30-35 mm 
Penile urethra, 35-37 mm 
Bulb 35-38 mm 

Otis held that the calibre of the urethra had a constant rela 
tion to the circumference of the penis when the circumference 
was 3 in (75 mm) tho calibre was 30 mm , when the cirtum 
ference was 31 m (87 mm) the calibre was 34 mm , and so on 
This rule is not generally accepted, and has certainly many 
exceptions 

Structure. — -The urethra consists of a mucous, submucous, 
and muscular coat The mucous membrane is lined with columnar 
epithelium, except at the fossa naviculans where it is squamous 
There is a basement membrane surrounded by a vascular layer, 
and this by a circular Iajcr of non stnped muscle In the penile 
urethra the circular muscle lies on the \entral surface of the 
urethra onl) In the bulb the circular non stnped muscle is 
well developed, on tho dorsal wall it is wanting but there is 
a lajcr of longitudinal fibres In tho prostatic urethra there is a 
well developed internal longitudinal lajer of non striped muscle 
continued from the longitudinal muscle of the trigone, and out 
stde this is a layer of circular fibres 

These layers are continued through the membranous urethra 

The antenor wall of the prostitic urethra is cveu and shows 
no openings On the posterior wall is a vertical ndge commencing 
at the \esical orifice (uvula ycsicu) and rising gradually to the 
middle of the prostatic portion, where it culminates m an emi 
nence, the \crumontanum Below this the ndge gradually sinks 
again On each side of the ndge is a gutter, the prostatic sinus 
The ducts of the prostatic glands open into tho urethra w the 
prostatic smusc3 in the immediate neighbourhood of the veru 
montanum and above this No gland ducts open into the urethra 
between the part immediately adjacent to the \crumontanum and 
the membranous urethra 

The sinus poculam, a blind tube J-J in m length, opens on 
tlio veruraontanum, and on each side of this ore the slit like 
openings of the ejaculatory ducts 

The mucous membrane of the membranous urethra shows the 
openings of numerous mucous glands This portion of the urethra 
is surrounded bj the compressor urcthrm muscle, the external 
sphincter of the bladder, and on each side he Cowper’s glands 
The mucoti3 membrane of the antenor urethra is thrown into 
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longitudinal folds In the mucous membrane there are numerous 
openings of small mucous glands, the glands of Littre, the ducts 
of which pass obliquely forward There are also ten or twelve 
larger openings leading mto lacunae which pass obliquely backwards 
through the mucous membrane, and are found only on the roof of 
the bulbous and penile urethre (Plate 4.8, Fig 1, facing p 596 ) 
Opening mto the roof of the fossa naviculans is the largest and 
most constant of these, the lacuna magna, 6-8 mm in length 
The ducts of Cowper’s glands converge and run for an inch or 
more m the wall of the bulbous urethra, opening separately on the 
floor about this distance from the membranous opening Covering 
the under surface of the bulb is the bulbo-cavernosus muscle, 
vs Inch acts powerfully in ejecting fluid from the bulbous urethra 
Lymphatics.— The lymphatics of the prostatic urethra join 
those of the prostate and pass to the chain along the internal 
iliac vessels Those from the membranous and the bulbous 
urethra pierce the triangular ligament, and pass partly to the 
glands along the external iliac vessels, and partly to those in 
relation to the internal pudic vessels The lymphatics of the 
spongy portion of the urethra pass round the sides of the perns 
or out at the framum and join the lymphatics which accompany 
the dorsal \em At the base of the perns these pass in a super- 
ficial set to join the superior group of inguinal glands, and in 
a deep set to the glands along the femoral vessels or along 
the inguinal canal to the external iliac artery Other lymphatics 
pass beneath the pubic arch with the dorsal \ein, and then join 
the glands along the externa! iliac vessels 

Female urethra. — The female urethra is 1£ in in length, is 
almost straight, with a slight anterior concavity , and is intimately 
united with the anterior wall of the vagina The internal meatus 
is situated at a lower level than in the male, being on the lev el of 
the loner border of the pubic sjmpbysis, and is a little nearer to Jt 
The external meatus is a vertical slit immediately in front of 
the entrance of the vagina It is the narrowest portion of the 
canal The mucous membrane 13 thrown mto longitudinal fold3, 
the most marked of which is on the posterior nail Numerous 
mucous glands and a few lacunae open in the depression between 
these ridges The epithelium is squamous at the external end 
and columnar near the bladder 
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CHAPTER XLIV 


EXAMINATION OF THE URETHRA-URETHRAL 
SHOCK— URETHRAL FEVER 

EXAMINATION 

1 Inspection — -The Bize and appearance of the external 
meatus arc examined In acute and subacute urethritis the 
condition of the bps gives a fair indication of the state of the 
urethral mucous membrane Congenital and acquired mal 
formations are noted A sinus or fistula may be found on one 
or on both sides of the fnenum 

The swelling of a periurethral abscess maj be seen in the 
penile or bulbar areas, or unnary fistulas maj be found On 
examining a penneal unnary fistula I have found the rounded 
end of a large urethral calculus projecting through the opening 

"\\ hen a sacculus of 
the urethra is present 
it will be seen to swell 
up during micturition 
and subside at the 
end of the act. 

2 Palpation. — A 
small lacunarabscessof 
the penile urethra can 
be felt as a rounded 
body the Bize of small 
P «g 167 —Palpation of Cowper’s gland shot, and is made more 

Tbe toninty U in Ihc reenm and the thumb on itae pen evident On passing a 
"W®. IM P« tut bainl in the knee elbow po« ton. , T *• • 

bougie Larger al>- 

scesses are les3 defined, and tbe shin over them is usually reddened 
A cartilaginous stricture m the bulbous or penile urethra can 
frequently be felt when palpated with a bougie in the canal A 
calculus or foreign body can be detected in the anterior urethra 
but rarely in the prostatic portion unless it is of considerable size 
Cowper’s glands, when inflamed, can be felt by introducing the 
forefinger into the rectum, sinking it alongside the membranous 
urethra and placing the thumb upon the perineum {Fig 167) 

C9C 




Fig. 1 . — hacuasB and striatlon of root of norma} urethra (P . 601) 
Fig. 2. — Scar tissue In urethra in old-standing stricture (Pn. 
669, 672 ) 

Fig. 3<— Uretbroseoplc view of stone behind stricture of urethra. 
(Pp. 663, 672 ) 

Fig. 4 . — Urethroscoplc view of stricture with large false passage 
on floor and another on roof or urethra (P. 672 ) 

Fig 5. — Papilloma of anterior urethra, (p. 702 ) 

Fig. 6 — Polypus of posterior urethra attached to premontanal 
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The enlarged gland is felt as a hird pea sized bodj between the 
finger and thumb It cannot be felt w the normal state 

The membranous urethra is felt in the middle hue below the 
prostate on rectal examination, and the prostatic urethra lies m 
the vertical snlcns between the lobes of the prostate 

3 Examination of the urethra with sounds. — An ncorn 
tipped bougie, or bougie d boule , or a conical bougie (No 18 Fr ), 
is used The penis is raised with the left forefinger and thumb 
behind the corona glandis, and the instrument, well oiled is 
passed gcntlj along the anterior urethra, and any obstruction 
noted If it is arrested, the distance from the meatus is noted 
and a smaller instrument tried 

There may be a creaking in passing through a cartilaginous 
stricture, grating in passing over a stone or a phosphatic deposit, 
or a tearing sensation when a false passage is made These sensa 
tions are frequently confused, the most usual mistake being to 
make a diagnosis of calculus when a cartilaginous stricture is 
present or when the mucous membrane has been tom 

Slight resistance is felt, or the bougie 13 arrested at 5i or C in 
from the meatus when it reaches the contracted membranous 
urethra When the urethral muscles are atonic and a well marked 
cul de sac du bulbe is present, the point of the bougie sinks past 
the opening This is a\oidcd by pressure upon the perineum with 
the disengaged hand, or by using a metal instrument and raising 
the pomt a little, so os to engage it in the membranous opening 

The resistance of the membranous urethra is overcome by 
gentle pressure, and the pomt enters the prostatic urethra There 
may be a further slight resistance at the entrance of the bladder 
In cases where instruments have been passed for many years, 
the bougie may be arrested in a pouch of the prostatic urethra, 
just behind the entrance into the bladder In such a case a curved 
metal instrument can be passed by pulling gently upon the handle 
as it is being depressed between the thighs 

4 Urethrography. — The urethra may be outlined by an extra 
X ray taken, after the injection of a bland opaque medium such as 
a 5 per cent emulsion of silver iodide or a 5 per cent, solution of 
hpiodol m sterile obve oil This method may sometimes prove of 
value on the diagnosis of lesions situated in the lower urinary tract 
Two points in technique are of importance — 

(1) In order to show the outline of the urethra in profile the 
pelvis must be inclined at an angle of 45° with the horizontal 
To achieve this the patient should be placed in the dorso lateral 
position with the lower thigh m extreme flexion and the upper 
thigh and leg extended 
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(2) The opaque solution must be flowing through the urethra 
into the bladder during the entire time of exposure, as otherwise 
no shadow will be cast by the posterior urethra 

By means of a suitable urethrogram, the following conditions 
mi} be shown stricture, urethral fistula or diverticulum the 
lengthening of the posterior urethra associated with prostatic 
enlargement, and the relaxation of the internal sphincter that is a 
part of the bladder syndrome of cord lesions (nates 19, 51 ) 

5 Urethroscopy. — The uretliroseopc consists of a tube which 
is introduced into the urethra and an apparatus for illumination 



Tig 168 — Harrison's anterior uretliroseopc B operating attach 
ment G, introducer II electro cautery for catheterization 
of follicles, I, probe N, end of urethroscope showing the 
position of lamp, P, cross section showing channel for arm 
bearing lamp 

There are two varieties In one the light is reflected from a lamp 
at the proximal end of the tube , m the other the lamp is placed 
in the lumen of the tube at its distal end 

IS the iHasunstten is interns!, it is supplied by s sms!! eketrtc 
bulb earned on a long thin rod along the inside of the tube, and the 
current for the lamp is furnished b} a small battery or a pantostat 
If external illumination is used, the light from the small external 
lamp is reflected along the tube by mirrors and is focused accurately 
by an adjustable bull s-eye lens Examples of the former rnstru 
ment are the Luys, Campbell Harrison, and Ho] Lorn instruments, 
examples of the latter arc the Wyndham Powell and Swift Joly 
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instruments (Pigs 168, 169 ) The majority of anterior urethro 
scopes lia\e a special tube attached to them through which the 
urethra can be inflated nith air, thus enabling a larger portion of 
the mucous surface to be seen 



Pig 169 — Wyndham Powell’s aero urethroscope 


For posterior urethroscopy a longer tube, about 3| in m its 
straight part and having a well curved beak about f in to an inch 
long, is required Near the proximal end of the tube and just 



Pig 170 — Tube for examining prostatic urethra 



Pig 171 — Alligator forceps 


at the junction of the straight portion with the beak, an open window 
is cut on its convex surface This window is completely closed 
when the obturator is in position, and enables the tube to be 
introduced without damaging the urethral surface Two types of 
instrument may be used, the first has a movable internal light as 
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in the Lit} 8 model, the second a light supplied by a fixed lamp, 
vilnch is inserted, together with the telescope, when the obturator 
has been remo\ cd Instruments of this tjpe arc the Wossidlo, 
Germger, Swift Joly (Fig 17-!), and Buerger urethroscope 

Technique of urethroscopy.— For anterior urcthroscop} the 
patient lies flat on a lugh table, and the surgeon stands on his right 
side , or the patient may be recumbent, with the buttocks at 
the end of the table, the tbighs horizontal, the knees bent, and 
the feet in inverted stirrups, the surgeon standing between the 
thighs AH parts of the urethroscope arc carefull} examined, 
the lamp tested, and the air bulb blown up with the tap closed 
The glans and meatus are cleansed, and the anterior urethroscope 



Fig 172 Swift Joly's operating posterior urethroscope with hinged 
obturator for introduction 


tube, with the obturator in position, lubricated with sterilized 
oh\c oil anil aery gentl} introduced The instrument sinks as 
far as the membranous opeurag, the obturator is removed, a pledget 
o! cotton w ool on a earner introduced to remoa e the oil, the lan 
tern applied to the tube, and the light switched on The urethra 
is examined as the tube is slowly withdrawn The tap of the 
air bulb is now opened, and the urethra is distended like a tunnel 
If during the introduction an obstruction is felt, the examination 
commences hero Air distension is especially useful in exanun 
ing strictures, particularly multiple strictures and those of large 
calibre It must be remembered, however, that several fatal cases 
of air embolism during urethroscopy have been recorded, and that, 
m the presence of bleeding, a high pressure of air may he dangerous 
In the normal urethra the mucous membrane vanes from 
pink to red, the colon r being deeper in the bulbous urethra It 
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is supple and light reflecting and shows longitudinal folds, and 
the vessels appear as longitudinal red markings The membran 
ous opening appears as a central depression from which radiate 
numerous fissures Under air distension the wall recedes and 
the upper lip of the opening forms a sharply cut rounded arch, 
while the floor uses sharply and passes behind this There may 
be a momentary relaxation of the opening as it swallows a gulp 
of air, and then it closes again On withdrawing the tube slowly 
and keeping up the air pressure, the longitudinal striation of the 
mucous membrane is seen to be well marked on the floor of 
the bulbous portion A central ridge may be found passing along 
the centre of the floor for about an inch This is formed by the 
ducts of Cowpcr’B glands, the openings of which can sometimes 
be seen about an inch from the membranous opening 

As the tube is withdrawn the air pressure may be relaxed and 
then re established and the mucous membrane is seen to be 
supple and to fall evenly over the end of the tube Collapsed 
it forms a central point from which radiate several fine fissures, 
and the longitudinal striation can bo clearly seen If the penis 
is not held in line with the bulbous urethra a transverse fold 
appears on the floor at the peno-scrotal junction, which might be 
mistaken for a stricture It disappears on making the urethra tense 
On the roof of the bulbous and penile urethra the openings of 
lacunu arc seen (Plato 48, Fig 1, facing p 590) varving in 
size from a minute point to a pin’s head Thev are red and open 
but are not normally surrounded by inflamed or (edematous mucous 
membrane, and no discharge issues as the urethroscope tube passes 
over them In full air-distension numerous whitish transverse 
arches appear on the roof These bands should not be mistaken 
for strictures of large calibre The fold of Guerin is seen at the 
base of the glans, either as two lateral folds or sometimes as a 
circular narrowing and the opening of the lacuna magua is found 
on the roof of the fossa nanculans The latter is the largest 
opening on the roof of the urethra, and is bounded below bj a 
transverse fold of mucous membrane 

Fox examination of the prostatic urethra a local anaesthetic is 
necessary, and a solution of cocaine sulphate (1 per cent ), novocain 
(5 per cent ), alypm with suprarenal extract, or eucaine with 
suprarenal extract, is used Twenty minims of the solution aTC 
introduced into the prostatic urethra by means of a Guy on’s 
syringe The patient lies on n high couch with the pelvis raised 
on a cushion, or, better still, is placed on a special chair with the 
hips and knees flexed The posterior urethroscope tube, well 
lubricated, is passed through the anterior urethra and depressed 
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so that the beak passes into the prostatic urethra and enters the 
grasp of the sphincter xesicre 

The obturator is withdrawn and a tampon of wool introduced 
Ihc lantern is applied with the glass window open and the light 
switched on 

The verumontanum is seen projecting into the window, and the 
sinus poculam can be clearly seen, but the openings of the ejacu 
latorj ducts arc not \ isible On cither side are the prostatic 
sinuses Below the verumontanum the mfromontanal ridge is seen 
Only the posterior and part of the lateral nails can be seen, 
but m practice tins is all that 13 necessary, a3 diseases ol the 
prostatic urethra are confined to thi3 area In the most recent 
forms of prostatoscopo the supramontanal ndge and the junction 
of the urethra and bladder can be inspected 

Pathological conditions which maj be observ cd include swell 
mg and redness of the lips of the sinus pocularis and the pre 
sencc of pus at this orifice, distortion of the -verumontanum and 
prostatic urethra from long standing inflammation polypi and 
granulation tissuo due to chronic posterior urethritis or to tuber- 
culous disease spreading from the bladder or prostate 

After examination of the prostatic urethra the patient should 
rest in bed for at least twenty four hours, and should take a 
diuretic mixture containing urotropinc 

Female urethra. — The female urethra can be palpated on 
the anterior wall of tbo vagina, and should he examined for tender 
ness thickening, or the presence of new growths or foreign bodies. 

The urethroscope can be used as in the male, but without mr 
distension 
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ASEPSIS IN URETHRAL INSTRUMENTATION 
The rules of asepsis which guide the surgeon m regard to the 
sterilization of his hands and the surroundings of the patient m 
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general surgery apply with equal force to instrumental interference 
in the urethra and bladder In addition to this, special care must 
be given to the instruments, the lubricant, and the urinary tract 
of the patient 

Solid metal instruments should have a smooth plated sur- 
face If this becomes rough from wear, or chipped or cracked, 
the instrument should he replated These instruments are boiled 
for ten minutes in water containing 1 per cent of soda (sodium 
carbonate), and then placed upon a dry sterilized towel, or in 
a shallow tray containing weak carbolic lotion, l m 80, or bm- 
lodide of mercury, 1 in 6,000, care being taken to remove the 
lotion with a sterile mop before using the instrument After use 
the lubricant is removed and the instrument again boiled, and 
stored dry 

Metal catheters should have the terminal portion beyond the 
eye solid, otherwise this forms a pocket for the collection of septic 
material They are treated in the same manner as solid metal 
instruments, care being taken, especially m the smaller sizes, to 
see that the lumen is free by passing a stream of lotion through 
it After use the interior should be washed by injecting lotion 
by means of a syringe, the lubricant is removed, and the instru- 
ment is then boiled, dried, and stored 

Rubber, gum elastic, and silk wove instruments require very 
careful attention The surface must be absolutely smooth, with- 
out cracks, and the covering material flexible On the first 
appearance of roughness at the tip or cracking of the body the 
instrument should be discarded Such damaged instruments are 
very dangerous , they harbour germs, and rubber instruments in 
this condition are aery brittle, and portions may bo broken off and 
left id the bladder or urethra In flexible catheters the terminal 
portion beyond the eye must be solid, and the interior of the 
catheter as smooth as the exterior Information in regard to the 
state of the interior can be obtained by the sense of touch in 
passing a stilet with a fine pledget of cotton wool along the 
lumen 11 any doubt remains, the proximal end o'l the catheter 
should he cut off obliquely and the interior examined These 
instruments, if well made, withstand hoilmg Rubber catheters 
after repeated boiling tend to become soft 

Flexible bougies and catheters should be placed in boiling satu- 
rated solution of ammonium sulphate or in water to which sodium 
chloride has been added Care should be taken that the air is 
expelled from the interior of the catheters, and they should he 
upon a wire tray, so that contact with the bottom of the sterilizer 
is prevented In removing a catheter from, the sterilizer it must 
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not be seizetl with forceps or other in eta! instruments, as the 
catering is soft and will certainly break The tray of the sterilizer 
should be removed, and the catheter tilted into cold sterile u ater 
m a trav, or a piece of tape raaj be tied round the catheter to 
facilitate removal, or the open trumpet end maj be picked up 
with forceps and the instrument dropped into a tall ghss jar 
filled with cold sterile water A very useful and easily carried 
sterilizer for catheters 13 that introduced by Prof Zuckerkaudl 

After use the catheter should be syringed through with car 
bohe or buuodide lotion, or it may be attached to a water tap 
by an apparatus, and water passed throngh it in this manner 
The iubneant is carefully removed from the surface, and the 
instrument washed m soap and water and dried A mop with a 
drop of sterilized olive oil should then be passed over the sur 
face (except in nibber catheters), so that a trace of oil remains 
on the catheter and keeps it from cracking The catheters are 
stored in a japanned tin tray or in a glass tube a little lycopodium 
powder being dusted over them Special stcnhzable metal boxes 
for carrying catheters, and containing a bottle of Iubneant, may be 
obtained at any good instrument maker’s It is very important 
that the instruments should be absolutely drv, for even a trace of 
moisture will make the surfaces of the catheter adhere and become 
rough On this account glass tubes should be open at both ends, 
with rubber stoppers, to allow of thorough drying of the interior 
Condensation of moisture on the intenor is prevented by leaving 
the stoppers out occasionally 

Formalin maj be used as an antiseptic, and when large num 
here of flexible instruments are employed this is 0 convenient 
method of sterilization The formalin sterilizer consists of a metal 
box containing perforated trays in which the instruments he A 
cup on the floor holds the formalin, and under this is a spint lamp 
The formalin is vaporized, and the box kept closed for several 
hours, and then filtered air is pumped through it to remove the 
irritating vapour A glass tube with a perforated box in the 
stopper containing a granular preparation of formalin may be 
used for a Braall number of catheters, but there is a tendency for 
moisture to collect and destroy the catheters 

A cystoscope may be sterilized by washing it with metbvlated 
spirit or ether soap, and then with carbolic lotion 1 in 20, or 
bimodide of mercury, 1 in 2000 In the irrigation cystoscope 
care should be taken to clean the interior of the irrigating tube 
and especially the valve at the end of this which should be detached 
and boiled The modern pattern of cystoscope can be boiled 
without harm to the lenses or cement The instrument must be 
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carefully haudled, being placed gently jn boiling water for two or 
three minutes and then hud on a stcnic towel to cool 

The lubricant should be aseptic Boiled oli\e oil is the best 
lubricant, and tnay be kept in a wide mouthed, stoppered jar, float- 
ing on bmiodide solution Liquid paraffin or vaseline may also 
be used, or the following formula Phenol, 1 part, ol rtem , 7 parts, 
ol nmjgdal , 8 parts 

For cystoscopy no greasy lubricant can be used as it would 
obscure the window o£ the telescope Glycerin is the best lubri- 
cant for this purpose, and 1 drachm of bmiodide of mercury 
solution (1 in 2,000) should be added to each ounce 

Urinary antiseptics should be used If instruments are being 
passed once or twice a week, urotropine (5 or 10 grains thrice daily) 
should be given continuously, if the intervals between instruinen 
tation are longer, the medicine should be gi\ en for two days before 
and two days after each operation A diuretic water such as 
Contrexeville maybe gn en with ad\antage during the same period 
Before an instrument is passed the penis should be washed , and 
if there is urethral sepsis the urethra should be irrigated with 
permanganate of potash solution, 1 in 5,000, or solution of nitrate of 
silver, 1 in 10,000 

URETHRAL SHOCK 

A mild degree of urethral Bhoch is not uncommon in nervous 
individuals It occurs especially on the first instrumentation, but 
may recur on subsequent occasions- In such patients the urethra 
is usually hypersensiti\e The patient feels faint and sick, his 
pupils dilate, the skin becomes pale and clammy, and the pulse 
rapid and feeble, and he may faint 

True urethral shock is rare, and is a much more serious 
condition 

After an immunity of eight years, during which instruments 
were passed on an a\erage of well over one hundred cases each 
week, three cases occurred in a month in middle-aged men in 
my out patient department at St Peter’s Hospital, two of which 
were fatal In all these cases a stricture was present and had 
been examined with the urethroscope under air distension with 
out roughness, and no instrument had been passed through the 
stricture , after withdrawal of the instrument the patient gav e 
a few short gasps and became unconscious, one or two inspiratory 
stridors followed, and breathing stopped Half a minute later 
a single loud erpiratorv effort, like the commencement of a violent 
sneeze, occurred, the pupils became dilated the pulse imper 
ceptible at the wrist, and after about a minute the heart sounds 
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ceased Stimulation, tracheotomy, and artificial respiration were 
unavailing Post mortem the heart muscle was thin and fnable 
but there was no \alvulv lesion There was a moderate degree 
of interstitial nephritis secondary to the stricture 

URETHRAL URINARY, OR CATHETER FEVER 
After the passage of an instrument a me of temperature may 
take place, when urinary or catheter fever is said to be present 
Two theories were formerly held to explain the occurrence 
of urethral fev et when the urethra is mtact In one, the rise of 
temperature was ascribed to a nenous origin, in the other, it 
was held to be due to Bepsis The two conditions were supposed 
in some cases to act in combination, in others, apart Our 
present knowledge of the absorption of toxins and the access of 
bacteria especially from the intestine, into the circulation through 
minute lesions or even through apparently mtact membranes, 
renders the nenous theory unnecessary, and it is now generally 
accepted that urethral fever in all its forms is septic in origin 
The infection either originates in a septic instrument, or the 
urethra is already infected, or becomes infected by septic unne 
Infection is most frequently produced by a septic instrument 
The following conditions may be present — 

1 The urethra is healthy and the unne aseptic, and the infec 
tion is introduced by the catheter 2 There is obstructive disease 
in the urethra (stneture, enlarged prostate), but the urine is 
aseptic the infection being introduced by the catheter 3 The 
unne and urethra are already infected, with or without the 
presence of in obstructive lesion (chronic urethntis, chrome 
prostatitis cystitis stneture, enlarged prostate) 

The surgical interference in the uretlira is usually the passage 
of a catheter, but the passage of sobd instruments, and opera 
tions on the urethra, such as internal urethrotomy, are also causes 
of urethral fever 

Infection is more likely to take place when an obstructive 
lesion is present than in an unobstructed urethra, in lesions of 
the bulbous than of the penile urethra, and m lesions of the 
prostatic than of the anterior urethra 

A rough, inexperienced hand is more likely to produce urmaty 
fever than a gentle, educated touch Fever tends to follow sudden 
or gradual increase in urinary pressure when sepsis 13 already 
present Thus it appears on the sudden impaction of a stone in 
the ureter or urethra, on the blockage of a kidney which is the seat 
of py elonephritis as by sudden sw elhng of the mucou3 membrane 
due to an excessive do*e of vaccine, and also during the first few 
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days after the closure of a suprapubic wound when sepsis is 
present 

Types of urethral fever. 1 Urethral fever without 
suppression of urine — (a) A nse of temperature to 100° or 
101° F. may occur with slight malaise, and the temperature fall 
again to normal 

(l>) A single severe use A few hours after the passage of an 
instrument the patient has a rigor, and the temperature rapidly 
mounts to 102° F or higher The patient is restless and ill, the 
tongue dry, the mouth parched and there is burning thirst Tho 
unne is scanty and high coloured In twenty four or thirty 
six hours, after profuse perspiration, 
tho temperature falls to normal 

(c) In a third tvpe the fever is pro 
longed (acute remittent type) After 
an initial ngor the temperature rises 
to 102° F or higher, remaining high 
for several days, and then falling 
gradually to normal, sometimes rising 
again, but eventually falling to normal 

(d) A ngor follows internal ure 
throtomy or the passage of instru 
ments, and the temperature rises to 
103° or 104° T , and fills in a fen- 
hours or after a varying interval A 
second ngor occurs with another rise 
of temperature, and the rigors are 
repeated at irregular intervals The 

quantity of unne is diminished during ^ 

A , i . . & chart in suppression ot 

the high temperature, but suppression unne followtng mte rnal 
does not take place Venous throm- urethrotomy 
bosis, pneumonia, or other complica 

tions eventually Bupervene, and the patient dies after several weeks 

2 Urethral fever with suppression or urine. — (a) There 
is a rigor withm a few hours after internal urethrotomy, and the 
temperature rises to 104° F or even higher A few ounces of 
bloody urine are passed and the secretion becomes completely 
suppressed The patient is restless and wanders He becomes 
rapidly comatose, and dies within eighteen to thirty six hours of 
the operation The condition is one of sudden and very profound 
toxmmia, of which the suppression is the result (Chart 19 ) 

(6) After the passage of a catheter in a case of enlarged pros 
tate there is a nse of temperature, and the tongue is dry and 
glazed 
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The patient is drowsj and heavy, and wanders at night The 
temperature remains high, buccal dysphagia hiccough and vomit 
ing follow , the quantity of unne previous!* large diminishes 
and complete suppression may supervene Death frequent!* 
results from this form of catheter fever which is a grave danger 
at the commencement of catheter life 

Treatment. — Prophylactic measures arc v or* important The 
sterilization of all instruments should he carefully earned out 
When the passage of instruments is to he undertaken in cases 
wlere the unne is septic previous treatment should if possible 
be earned out such as washing the urethra with weak mtratc-of 
silver solution or other antiseptics and the administration of 
unnarv antiseptics by the mouth Diuretics such ns Contrexe 
valle water should also be given 

The prophy lactic treatment that should 1 e adopted before and 
after the operations of internal urcthrotonn an 1 htholapaxv is 
described under those operations 

The precautions necessary for the emptung of a distended 
bladder obstructed by an enlarged prostate are given under that 
head (| W 5G) \\ hen infection has occurred a smart purge should 
be administered diuretics 6uch as large quantities of Contrexeville 
water or barley water freely given and unnary antiseptics (uro* 
tropinc betralm helnuto!) administered If the infection is due 
to the bacillus coh m pure culture large doses of alkalis (potassium 
citrate) should be given 

V catheter should be tied in tbc urethra and kept m until the 
temperature ha3 fallen In severe cases when this method is 
unsuccessful suprapubic drainage with a large rubber tube in 
the cystotomy wound should be installed 

\accine and serum treatment may be tried 
The abdomen should be carcfullv examined for evidence of 
pyelonephritis and should the ladnev be found enlarged or tender 
and the temperature persist neplirotomj and drainage of the 
kidney should be rapidly performed If there is urethral ob- 
struction suprapubic evstotomy should be performed at the 
same time 
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CONGENITAL MALFORMATIONS OF THE 
URETHRA 

The development of the urethra has already been described (see 
p 418) 

CONGENITAL ABSENCE OR OBLITERATION OF THE 
URETHRA 

This is rare The penis is absent or rudimentary, and other 
malformations are present A communication frequently exists 
between the bladder and rectum which opens just inside the 
anus Absence of the urethra has also been observed in female 
subjects, the unne being discharged at the umbilicus or passing 
through a fistula into the distended uterus and thence bj another 
fistula into the rectum The children are usually stillborn, or die 
soon after birth Distension of the bladder may give nse to diffi- 
culty m parturition 

No operative treatment is possible, and the treatment consists 
m the administration of unnary antiseptics and other palhatne 
measures 

PARTIAL OBLITERATION OF THE URETHRA 

This mar be found at the glan s, in the bulbous, membranous, 
or prostatic urethra 

The prepuce may be adherent and the orifice closed, or there 
may be atresia of the orifice of the glandular urethra, or absence of 
a canal m the glans penis, the urethra ending blindly at the base 
o! the glans In such a case there may be a depression on the 
end of the glans 

Obliteration of other parts of the urethra is Jess common. 
Kauffmann found that the order of frequency was — spongy urethra 
(11), membranous urethra (7), and prostatic urethra (1) 

Multiple obliteration of the male urethra has been observ ed, and 
the female urethra may be obliterated The results of the oblitera- 
tion depend upon the presence or absence of an outlet for the 
unne other than the urethra If no outlet is present and the 
kidneys are active, the bladder becomes greatly distended and 
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fills the abdomen, causing difficulty m parturition The ureters 
and kidneys also become dilated The kidneys, too, maj be the 
seat of congenital malformation or of interstitial changes, and 
be inactive, and distension of the urinary passages does not take 
place An outlet for the unne may be present in the form of a 
patent urachus, or a communication with the rectum either direct 
or through the uterus In the latter case urine may escape through 
the Fallopian tubes into the peritoneal cavity, or by a penile or 
vagina! fistula 

Diagnosis. — In children that survive birth no unne is found 
in the diapers, and on examination there is atresia of the urethra 
and distension of the bladder 

The anterior part of the urethra may be normal, but on pass 
ing a fine bougie it is arrested 

There is no distension when the unne can escape from the 
umbilicus or into the bowel In the latter event unne is passed 
with a motion from the rectum 

In the majority of cases the child is stillborn, or dies soon 
after birth In a few, when the unne can escape, life is pro- 
longed for a few years, but death takes place from ascending 
infection 

Treatment. — When atresia of the glandular urethra only is 
present the dilated portion of the canal behind this may be opened 
and a penile fistula established, a plastic operation being earned 
out later for the formation of a glandular urethra In some cases 
the glam has been tunnelled with a trocar, and the canal kept 
open by the passage of catheters or bougies When the obhter 
ated portion lies deeper, the urethra may be opened from the 
penneum behind the obstruction, and the bladder drained, a com 
mumcation between the posterior and anterior portions of the 
urethra being established Recontraction of the new canal does 
not, apparently, follow in all cases, as might be expected but every 
precaution should be taken to prevent this happening Supra 
pubic puncture and cystotomy are emergency operations to relieve 
distension 

DOUBLE URETIIRt AND ACCESSORY TRACKS OF 

m ssKia 

Double urethra is a very rare condition, and may be com 
bmed with double penis, double scrotum, double bladder, atresia 
am, or other congenital malformations 

The second urethra may open on the perineum or in the 
inguinal region A more frequent condition is where a canal 
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opens on the glans or below the perns, an<l runs backwards on 
the upper or under surface of the penis Burch hardt has col 
lected 22 such cases, m 18 of which the abnormal canal ran parallel 
with the urethra and opened on the dorsal surface of the perns 
in the sulcus coronanus or farther bach, and m only 4 did the 
canal open on the ventral surface of the organ Rare!) the glans 
penis is split The track, varies m length from in , and 
usually ends blindly either at the base of the glans penis or at 
some part of the penis but occasionall) it passes bach to the 
triangular ligament and even pierces this 
and ends behind the pubic bones In a few 
cases the abnormal canal joins the urethra, 
and rare!) it paries back into the bladder 
The accessory canal is usually single, but 
it may be branched It is lined with 
squamous epithelium and occasional!) the 
deeper part is lined with columnar epithe 
hum 

A double urethra, either uniting or open 
mg separatel) into the bladder, has been 
described m the female subject 

When the second canal communicates 
with the urethra or bladder, urine escapes 
from both orifices Poisson mentions that 
the penis ma\ swing from side to side 
during micturition 

In gonorrhoeal infection there is dis- Flg 173 — Double 
charge from both orifices In a case that urethra 
came under im care (Fig 173) a blind canal Dontd , ne , , how po , , on 
2 1 in in length and admitting a Iso 7 Fr ^‘^ e “hV h ra« , '^. ch .n5'« d 
bougie, opened on the dorsum of the glans b » tkw, r* for 2 1 •« 

peni3 above the meatus The patient con 
tracted a gonorrhoeal infection of the abnormal canal, but the 
urethra escaped infection 

Treatment — Operation becomes necessary when the abnormal 
canal is the seat of chronic inflammation, which is usually mtract 
able The track may be laid open in its entire length, and the 
lining membrane destroved with the electric cautery Healing 
takes place bv granulation and a thick scar may result, which 
interferes with erection Extirpation of the unopened track by 
dissection is more difficult but the after result is better and the 
convalescence quicker 

If the canal lies immediately above the normal urethra it may 
be laid open into it with scissors 
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CONGENITAL NARROWING OF THE URETHRA 
The points most frequently affected arc the external meatus 
the junction of the fossa pn iculans and the pemle urethra, or some 
part of the membranous or the prostatic urethra Ivan-owing of 
the external meatus is the most common of these 

All grades mu he obsened, to an opening the size of a pin 
hole A probe passed through the opening, and held vertically 
so that the point is on the floor of the fossa nanculans and hooked 
forwards will show the extent of the narrowing 

In Tare cases there is a stenosis of the meatus extending into 
the fossa naviculans At the junction of the fossa navicuhms 
and pemle urethra the fold of Guerin forms a narrowing m the 
normal urethra At this spot stenosis maj be found and this 
nm be continued with one or several narrowings of the penile 
urethra At the opcnuig of the membranous urethra into the 
bulb and at the junction with the prostatic urethra annular 
contraction together with folds and valves, nm he found These 
folds are concave towards the bladder, and give rise to pronounced 
obstruction to the flow of uruie "\aUc like narrowings are also 
found in the bulbous urethra 

Symptoms. — The svmptoms are those either of obstruction to 
the outflow of nnne or of interference with the secretion Burch 
hardt points out that the more centrally the obstruction is situated 
the earlier are sjmptoms of interference with the secreting ap- 
paratus found the more peripheral the obstruction, the more 
prominent are the symptoms of mechanical obstruction, while 
changes in the quality of the unne arc delayed 

The s) mptorns of obstruction are those of a stricture In severe 
grades when the obstruction is in the membranous or prostatic 
urethra there is dilatation of the urethra behind the narrow point 
and dilatation of the bladder, ureters, renal pelvis and kiduej 
There is usually dribbling of unne, and later, infection is super 
added 

Diagnosis. — Stenosis of the meatus is readilv seen Deeper 
%al\e3 or folds mav be discovered with the sound, or in the adult 
urethra with the urethroscope Not infrequenth a -valve which 
causes obstruction to the outflow of unne does not interfere with 
the introduction of an instrument In adults the dilated portion 
of the urethra behind the stenosis may be seen or felt In making 
a diagnosis of congenital stricture m children the possibility ol 
gonorrhcea or traumatism at an early age must be remembered 
Treatment. — Stenosis of the meatus is treated bv meatotomj 
A general anaesthetic may be given but local amD3thesia usually 
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suffices The meatus is split downwards from within the urethra, 
and two or three catgut sutures are introduced to bring the mucous 
membrane of the urethra and the skin together If this is not 
done the wound wiU heal rapidly, leaving the stenosis as narrow 
as before 

In deeply situated stenosis dilatation with graduated bougies 
should be tried and, that failing, external urethrotomy with 
division of the stricture, followed by the regular passage of 
instruments When the bladder, ureter, and kidneys are dilated, 
surgical interference may be too late to be availing 

CONGENITAL VALVES OF THE POSTERIOR URETHRA 

The most important type of congenital obstruction of the 
urethra is that which results from the existence of congenital 
v alves in the posterior urethra, and usually m close relationship 
to the verumontanum These were first described by Langenbeck, 
but it is only as the result of Young s work that their significance 
has non been fully recognized The a alves may take the form of 
mucosal ridges, folds cusps, or diaphragms Their etiology is 
imperfectly understood Fraser has put forward the suggestion 
that they are the result of hypertrophy of the circular fibres of 
the sphincter, whilst others lme regarded them as due to develop 
mental defects Young, however, supports Tolmatschew s older 
theory that they arc a simple modification and enlargement of 
the folds and ridges that are normally present m the prostatic 
urethra 

The symptoms which suggest the presence of valves in childhood 
arc those of wfravesical obstruction followed by renal failure 
The bladder becomes dilated and the distended abdomen i& the most 
common complaint with which patients arrive The diagnosis 
rests on the signs of obstruction, the absence of resistance to the 
passage of a catheter, the appearance of the urogram, and the 
urethroscopic examination 

Treatment — -This involves two distinct procedures (1) The 
treatment of the bladder retention, and (2) the removal of the 
obstruction When there is much residual urme and signs of renal 
failure, continued drainage of the bladder should be earned out 
either by an indwelling catheter or by suprapubic cystotomy 
As soon as the renal function has improv ed sufficiently, the valves 
are removed, either by figuration through the posterior urethro 
scope or else by some form of punch operation 

Results — Unfortunately, tip till recently tho majority of cases of obstxuc 
tion due to the presence of congenital valves remained undiagnosed and weie 
discovered only in the post mortem room loung reports 17 eases m which 
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and this explains the scar tissue and pigmentation round the 
abnormal meatus and the bent form of the penis. 

The different degrees of hypospadias closely correspond to the 
stages of development of the urethra (see p 418), and it seems 
certain that the condition results from an arrest of development, 
due perhaps, as Hunter believed, to some imperfection m the 
development of the testicles In the slight degrees of urethral 



Fig. 374. — Hypospadias, showing downward curvation of 
penis and apron-like prepuce. (See also Fig 1*5. 

and penile malformation these organs ate functional, but m the 
severe grades (gynaicoid males) the testes are imperfect. 

Heredity is an important factor. Lesser found eleven cases of 
hypospadias in one family. These were confined to the second 
and fourth generations, while the third and fifth generations were 
free. 

Artificial hypospadias is the result of accident or operation, 
and will be described under the heading of acquired defects of 
the urethra (p. G99). 
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Pathological anatomy. — 1 Hypospadia glandis is the most 
frequent form and the lowest grade of hypospadias Burchhardt 
found 16 cases of this degree in 22 cases of hypospadias 

The opening of the urethra is situated on the undersurface 
of the glans or at its junction with the bod} of the penis and 
is frequently hidden by a fold of ekm under the bent glans 
Phimosis may exist with this degree of hypospadias The 
meatus is a small trnnsv erse slit, or it may be contracted to a 
small round opening Rarely there is complete atresia of the 
urethra 

There is not mfrcquentl} scamng and pigmentation round 
the orifice which is hard and rigid, and this maj extend for a 
short distance along the urethra and give rise to unnat} obstruc 
tion The under surface of the glans penis is split, and the fissure 
\ane3 in depth With the two sides m apposition, the external 
meatus appears to be m the normal position On separating them 
a deep fissure lined with mucous membrane is opened This 
corresponds to the sides and roof of the fossa navicuhns The 
groove mn) be shallow and open Opening at the bottom of the 
groove are one or several lacuna;, trying m depth A single 
lacuna maj he half an inch or more m depth, and it may be diffi- 
cult to distinguish the true urethral opening without sounding 
It is alwajs the lowest opening Usually the lacuna*, when several 
are present, are arranged m a line at the bottom of the groove, 
and do not he beyond the point which would represent the meatus 
were the urethra normal Rarely a lacuna in the sinus opens on 
the dorsum of the glans 

In a second form of hypospadia glandis (Fig 175) the glan- 
dular urethra is normally formed, but there is a defect at the 
base of the glans, and the unne is discharged from the meatus in 
this situation In a third variety there is a depression at the end 
of the glans but no groove or canal has formed which would cor 
respond to the glans urethra; The foreskin is represented hr a 
fold at the base of the glans on the dorsal and lateral surfaces 
The glans is usually bent downwards, and the shaft of the penis 
may also be enrved towards the scrotum, and may he adherent 
to it either by a narrow fold or a broad band The median raphe 
on the under surface of the penis is frequently displaced to the 
right or the left 

Undescended testis, hernia, and other malformations may 
complicate hypospadias 

2 In hypospadia penis (Fig 176} the meatus lies on the under 
surface of the penile urethra, or at the peno-scrotal junction , and 
there is a long area, traversed by an open channel or groove, or 
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sometimes by a smooth, surface level with the rest of the skin. The 
openings of lacuna; on this may be numerous. The penis may be 
normal in size, but a diminutive curved organ is frequent with 
this degree of hypospadias. The glandular urethra, which is 
developed independently of the penile urethra, may be normal, 
and open at the normal meatus and at the base of the glans 
3. Hypospadia perinealis is the rarest form. The scrotum is 
split, and the urethra opens between the halves or m the perineum 
When the penis is rudimentary, the two portions of the scrotum 



Fig. 175. — Glandular and partial penile hypospadias. 

VJeiT of anJtr lorftcc of ptan (Set nho Fig »74 > 

poorly developed, and the testicles ectopic, the external genitals 
may resemble those of the female, and the sex may be mistaken 
unbl puberty. 

A form of hypospadias has been described in the female sub* 
ject in which the part of the urethra is split on its vaginal aspect 
and the meatus opens within the vaginal orifice. 

Symptoms. — Narrowing of the abnormal meatus frequently 
produces a fine or twisted stream, or this severe obstruction causes 
difficult micturition. In perineal hypospadias urine must be passed 
in the sitting posture. 

Normal coitus is possible in all but cases where the penis is 
acutely bent and adherent to the scrotum. When the urethral 
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orifice is situated far back on the penis the probability of impreg 
nation 13 small Gonorrhccal infection takes place more readily in 
glandular hypospadias than in the normal urethra 

Treatment. — Treatment mar become necessary on account of 
narrowing of the orifice of the urethra for cosmetic reasons or 
with tho view to ensuring fertility For the first, dilatation or 
meatotom} may be sufficient, but usually, if an> opentiye inter 



Fig 176 — Penile hypospadias with completed glandular 
urethra 

Til* anterior end pottrnor open! nit of ihc glandular oretbr* are The BnmrT cneare* 

it at ihe pttMttetil iuci on 

-ferenco is necessary a more complete restoration to the normal 
state is desired In partial or complete glandular hypospadias the 
probability of a fruitful marriage is slightly f if at all reduced 
but at the same time repair of the defect is n simpler and more 
certain procedure than in the more cxtensiy e malformations pres 
ent in penile and perineal hypospadias where lack of fecundity 
is practically certain , 

In 22 cases observed by Burckhardt there were 14 married 
men, of whom S had children 
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The operation, apart from the relief of obstruction occasion 
ally neces^ar} , should not be performed until the child has reached 
the age of 8 or 10 years Before that age the penis is small and 
the tissues are thin and %erv delicate and operation is almost 
certainly attended bv failure from sloughing Moreover a second 
operation is less likely to be successful from th° scar tissue 
prodaced 



Fig 177 — Use of foreskin to co-ver urethral defect in 
glandular hypospadias 

The giant (Kn t , drawn through n tl t In the dortom of the forctlf d 

In all plastic operations on the urethra the bladder should 
be opeued suprapubically and drained for a fortnight after the 
operation 

1 Operations for glandular hypospadias (a) BecVs 
operation — Alter introducing a sound into the urethra a circular 
incision ia made round the external meatus leaving a collar of Bkin 
round the actual opening and the incision is prolonged laterally 
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on each side and extends to one third of the entire cireumfer 
encc of the organ A longitudinal median incision is made from 
this on the ventral surface of the perns for two-third3 of the length 
of the organ, and the urethra dissected up for a sufficient distance 
to allow of the necessary elongation A flap of shin is dissected 
bach on each side If no groove is present the gla ns is penetrated 
longitudinally tilth a fine scalpel and the isolated urethra drawn 
through this canal stitched in position, and the shin flaps united 
on the ventral surface of the penis If a groove is present the 
mucous lining is dissected out and the urethra laid along the raw 
surface There is a danger of the isolated urethra sloughing 
(6) The use of the redundant dorsal prepuce, as shown in Fig 
177 The hooded prepuce is put on the Btretch and a transverse 
buttonhole opening made in it near the corona glandis Through 
this the glans penis is delivered so that the prepuce forms an 



apron below it A small rubber catheter is laid in the gicove 
on the under surface of the glans, and n longitudinal incision 
made on each side of this, and two corresponding longitudinal 
incisions on the anterior surface of the preputial apron The=e 
raw surfaces are then approximated on each 6idc of the catheter 
so that the floor of the urethra is formed bj the anterior surface 
of the prepuce between the longitudinal incisions and held m 
position by stitches The fistula at the posterior edge of the pre- 
putial apron and the abnormal meatus is carefully repaired The 
new meatus is carefully finished with additional stitches 

fc) The formation of shin flaps /Fur 178) A longitudinal c fan 
flap, with its base at the abnormal meatus, is raised from the under 
surface of the penis A longitudinal shutter like flap, lunged at 
ita margin parallel to and farthest awav from the gutter under the 
glans, is raised on each side The first flap vs turned forwards and 
stitched down, and then cov ered by the lateral flaps 

2 Operations for penile hypospadias — The operation will 
usually be divided into two stages and the whole period covered 
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by the necessary operative measures may extend over a year or 
eighteen months 

The first stage consists in releasing the bands which hold the 
penis bent downwards These usually consist of shin and fibrous 
tissue m the median line, but the corpus spongiosum may also 
be contracted After putting the penis on the stretch these bands 
are divided transversely, and the shin either united tratisver&ely 
or the raw area skm grafted In order to prevent recontraction 
during healing, Burghard recommends that the penis be laid on 
the anterior abdominal wall and secured there bv two stitches, 
a layer of boric lint being interposed between the skm surfaces 
A rubber catheter is placed in the urethra 

For the formation of a penile urethra many operations have 
been introduced Bucknall’s, Edmunds’, and Russell s operations 
are the most successful. 

(a) In Duplays operation a catheter is laid along the ventral 
groove, and a longitudinal incision made on each side and parallel 
to it Two longitudinal flaps are raised and united across the 
catheter, and these again are covered by flaps obtained bv under- 
cutting the skm beyond There js a great tendency to sloughing 
and tearing of the sutures, as there is usually a good deal of tension 

(b) BucknalVa operation (Fig 179) consists m Sormmg a floor for 
the urethra from the scrotal skin The abnormally placed orifice 
is the centre, and two parallel incisions are made m front of this 
on each side of the ventral groove, and carried an equal distance 
beyond the meatus backwards on to the skm of the scrotum 
The roof and floor of the new urethra are then marked out 
Longitudinal lateral flaps are raised for the whole length of these 
incisions by dissecting outwards These are turned outwards 
and the penis laid down over a small rubber catheter, so that the 
isolated penile groove lies upon it and the isolated strip of scrotal 
skin beneath it The taw surfaces of the lateral penile and scrotal 
flaps are now in contact, and these are stitched together with a 
double row of sutures, the first row uniting the edges of the new 
uxefhra. awl the second, the. redundant skin along, the outer edgf* oi 
the p tt mle and scrotal wounds After a week, incisions are made 
m the skm of the scrotum parallel to the penis and wide of it, 
so that two lateral flaps are raised which adhere to the lateral 
borders of the perns when the organ is dissected of! the scrotum 
These flaps are now united on th° ventral surface of the raised 
penis, and the skm of the scrotum is brought together Burghard 
recommends that these scrotal flaps be made very wide, as there 
may be difficult) in uniting them round the perns He records three 
successful cas°s. 
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On each side an incision is made from the edge of the raw surface 
left by the dissection of the urethra, passes round 1 mm from the 
corona to the base of the lateral horn and is then prolonged to the 
■cut end of the latter (Fig 180, 2 ) 

By dissection and stretching the whole of the incision is opened 
up forming an irregular flap on each side of the perns which can 
now be brought down to cover the raw surface from which the 
urethra was dissected Stitches are now placed to secure these 
in position The first stitch passing from side to side picks up the 
tip of the shmelled remains of the freed and retracted urethra 
The succeeding stitches are passed so that the flaps, while being 
united to each other and to the raw surface beneath, are held 
towards the urethra! opening This is obtained b) placing the 
stitch holes more widely apart in the shin flaps than in the floor 
of the urethral gTOO%e (Fig 180 3) 

As the result of this part of the operation the whole of the raw 
area on the under surface of the penis is co\ cred with epithelium 
The meatus (l e of the retracted urethra) lies at the scrotal end of 
this surface The breadth of the organ is much increased 

Third stage — Tins consists m making an epithelium lined tube 
for the new urethra from the tissue provided In the preputial 
horns and co\ enng it over with the lax skin of the penis 

The largest rubber catheter that it will admit is inserted two or 
three inches into the urethra and fixed b) a stitch through the glans 
Commencing at the scrotal end, an incision is made on cither side 
of the catheter, forming two longitudinal flaps of skin wide enough 
to meet easily ov er the instrument (Fig 180, 1 ) These are joined 
posteriorly round the opening of the urethra, leasing an eighth of 
an inch margin It 13 well not to continue these incisions very far 
forward at first but to prolong them as the sutures are inserted 
One of the incisions is placed a little farther awaj from the catheter 
so that when the longitudinal flaps are folded over the instrument 
and stitched together the line of suture is a little to one side of the 
middle line Bj continuing the incision and the suturing towards 
the glans an epithelium lined sheath surrounds the catheter It 
the glans end the incisions branch off at right angles for a quarter 
of an mch 

The akin. 13 now sutured over this epithelium lined tube, the 
suture line not exact!) corresponding to that of the underlying 
union of the tube (Fig 180, 5 ) 

The catheter is remoi ed and a dressing of boracic lint applied 
and changed after e\er\ micturition It should not be necessary 
to pass a catheter The results have been \ er) satisfactory 
(d) Hamilton RussdTs “stole" operation (Fig 181) Ftrst opera 
tion —-Step 1 Incision through the fnenum which binds down the 
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penis Tins zs carried round the dorsum, dividing the prepuce near 
the corona The penis is straightened by cutting all tense bands 
Step 2; Gians tunnelled intk tenotomy knife Step 3: Incision 
as in dotted lines b, b (Fig 181, a, b ) A strip of prepuce like a 
clergyman’s stole is thus marked out This is detached, except at its 
base, and slipped over the end of the peni3 The end is manipulated 
into a shm lined tube and pulled through the tunnel in the glans 
and there fixed Step 4 : Suturing of flaps as m Fig 181, c Second 
operation — Suprapubic cystotomy and closing of penneal urethra. 



Fig. 181. — Hamilton Russell’s "stole” operation for perineal 
hypospadias 


A, T Under-*orf*ee oc pen i thowinl (a) ti w irta mtdc by firrt mcuion, (I t) line or iecond wel 
•ion ) opfnm* of tonne! thrOuth liens (e r) Bins which Hill form the tails q| the stole end Hill 
be approximated (arrow*) in Cbc middle line 11 Dorsum of pro t showmj (a a) first motion 
(* t) second incision, (r) dorsal portion of the stole l. (C) Dorsal portion of stole polled 
IbrOBfb none) in Jlans slitcbiof shown. D First operation completed. 


3 Operation for perineat hypospadias. — Monsarrat raises a 
large flap from the scrotum below the onfice of the urethra and 
wraps it round a catheter, and sinks this into a groove cut on the 
ventral surface of the penis oier which he sutures the skin 


EPISPADIAS 

The opening of the urethra is on the dorsum of the perns The 
condition 13 very rare Three grades are described : 

(1) Epispadia glandis (2) Epispadia penis (3) Epispadia totalis 
The third form is complicated with ectopia vesica? { see p 421) 
The following theories are advanced to explain the malforraa* 
tlon Rupture of the urethra resulting from obstruction after 
the bladder and urethra have closed This takes place in the 
2 o 
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fourth to sixth week of foetal life, before the corpora cavernosa 
have united so that these bodies unite underneath instead of 
above the uro-gewtal sinus According to Knufmnnn there are 
obstruction at the glans and gradual distension of the urethra 
and rupture, which may take place on the central surface (hypo- 
spadias) or on the dorsal surface (epispadias) of the urethra 
Pathological anatomy. — Glandular epispadias is the rarest 
form There may be slight torsion of the penis The foreskin 
and franum are normal In penile epispadias the urethral orifice, 
which 13 usually dilated, is situated at the symphysis, and is usually 
concealed beneath a fold of skin On the dorsum of the penis is 
a broad groove lined with pale mucous membrane, which may 
become deeper at the glans The penis is small, the corpora 
cavernosa are distorted and frequently separated, and the corpus 
spongiosum may be on or between the corpora cavernosa 

The perns may be cui% ed upwards and twisted, usually to the 
left The foreskin is split, and hangs like an apron below the 
glans Other malformations, 6uch as ectopia testis, absence of 
the prostate, and hernia may be present 

Epispadias has been described in the female, the urethra 
opening above the cbtons 

Symptoms. — In glandular epispadias there is no interference 
with the urinary function hut m pemle epispadias incontinence 
of unne due to imperfect development of the sphincter muscle 
is common The incontinence may be only on standing and walk 
ing but in more severe cases it is constant Eczema of the ekm 
is common In slight grades there is no interference with the 
sexual function but in severe grades reproduction is impossible 
Treatment. — The penis should first be straightened by 
section of bands and adhesions A necessary preliminary to a 
plastic operation is perineal drainage of the bladder, which is 
maintained during the healing of the wounds 

Duplay's operation consists in freshening the edges of the dorsal 
groove and bringing them together over a catheter 

Thiersch s operation consists in (1) turning a longitudinal flap 
from one side of the groove or or a catheter and covering the outer 
raw surface of this with a second flap from the other side , (2) 
repairing the groor e m the glans and removing the apron like fore- 
skin , (3) turning down a flap from the pubic region to cover the 
fistula which remains at the base of the perns The patient may 
become continent after the operation, but usually incontinence 
continues, and an apparatus must be worn 

Cantwell s operation was revived and slightly modified by 
Young Penneal drainage is first established Two parallel incisions 
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are made along the edge of the urethral gutter and round the 
bladder opening The urethra is turned up as a Sip, the corpora 
cavernosa separated, the urethral flap sutured round a catheter 
and buried beta een them, and the skin closed o\ er An apparatus 
must be worn as there is no sphincter control 

Thompson’s operation forms a sphincter for the bladder opening, 
and is useful in penile epispadias and minor degrees of ectopia 
A circular incision is made round the orifice of the epispadias and 
deeply into the cavernous tissue of the perns An incision is 
made through the sheath of the right rectus abdominis from the 
umbilicus downwards, and curved inwards to meet the circular 
incision The inner portion of the muscle is cut across at the 
level of the umbilicus and turned downwards The end of the 
muscle is split and made to surround the epispadias opening 
This operation was mollified by the Editor A median, incision 
is made from the umbilicus downwards and round the penis below 
its base to join the \ertical incision just above the epispadias 
opening The inner a ertical half of the right rectus is turned down 
and made to pass on the left side of the epispadias opening below 
the perns and the end sutured to the periosteum on tho front of 
the right pubic bone A shorter atrip of the left rectus is turned 
down and carried over this just above the epispadias opening, 
and attached to the end of the right rectus on the front of the 
right pubic bone Good control has been obtained by these 
operations in a small number of cases 

LITERATURE 

Bucknall, R , Lancet, Sept 28, 1007, u 

Burckhardt, E , ‘ Handbuch dcr Urologie” (v Frisch urnl ZuckcrLandl), 1906, in 

Burghard, F., 1 System of Operative Surgcrv, 1009 m 

Campbell, Meredith, Joum Am.tr Med Assoc, Feb 11, 1931, p 592 

Cantwell, 4n» of Surj , 189o, xxn 689 

Dubot, Ann d J fat d Orj Gen Unn , 1902, No I 

Edington, Brit Med Joum , Sept 21, 1007 

Edmunds, A , Lancet Feb 13, 1J-1 

Ehrlich, B’dr z Uin Chir, 1908, p. 193 

Engluch, If ten med J Toe* , 1339, p 1513 

Centralbl f d Krankh d Uarn u Sei Org , vi 169 
Escat, Ann. d Mol. d Org Gen Unn, 190S, p J 
Flelschmann, Morph, Jahrb , 1904, p 23 
Fraser, J , Trans Med Chir Soc Ldin , 1931, p 189 
Cotmann, Zeils f Urol, 1910, p 67o 
Keith, A., Bnt Med Joum , Dec 19 1908 

Llchtenberg, * Ueber die Ent* icUungsgeseincbte accessorisoher GSngo am Penn,’ 
1900 

Mayo, C , Joum Amcr J fed Assoc , Apnl, 1901 
Monsarrat, K W-, Me! Ann, 1902, p 33 J 
Russell, Hamilton, Bnt Med Joum , 1900, u, 1432. 

Thompson, R., Lancet, 1920, u, 790 
Wflekens Zetts f Urol, 1910, p 814 
Young, H H , Journ Urol , 1918, u 237 



CHAPTER XLVI 

PROLAPSE OF THE URETHRA— URETHROCELE 
PROLAPSE 

This is a rare condition, which occurs onh m women and female 
children About 170 cases are on record More than half the cases 
arc children (CG per cent ) under 15 and most of the remaining 
cases occur after the menopause In total prolapse a ring of 
mucous membrane protrudes from the meatus, while in partial 
prolapse the mucous membrane of one part of the circumference, 
frequently the posterior wall, is extruded 

Etiology. — The condition results from the combination of 
local conditions such as vul\ o vaginitis gonorrhoea the intro- 
duction of foreign bodies, dilatation of the urethra tumours of 
the urethral mucous membrane, and the loss of tone and elas- 
ticity of the urethral Mall consequent on advanced age 

Straining may be produced by the urethral condition, or may 
result from cy stitis constipation or coughing 

Heredity ma\ be a predisposing factor The condition has 
been obsened in a mother and daughter and m two sisters 

Symptoms and diagnosis. — The onset 13 insidious There 
are urethral irritation and discomfort, nnd the prolapsed mucous 
membrane becomes tender and painful on Bitting Difficult mic 
tuntion, strangury, burning on micturition, and incontinence have 
been obsened In old people symptoms may be entirely absent 
There is at first a protrusion of a portion of mucous mem- 
brane, or a complete nng of normal mucou3 membrane appears 
This is easily replaced, or may c\cn retract spontaneously The 
prolapse gradually increases, and may equal a ben’s egg in size 
The mucous membrane becomes congested, blue and inflamed, 
and excoriated or ulcerated, and a purulent blood stained dis 
charge soib the linen On straining the swelling increases in 
size A sound introduced into the central opening passes readily 
into the bladder In partial prolapse the opening is eccentric 
The diagnosis is made by the position of the swelling and the 
opening of the urethra The urethra should be examined for 
polvpi ox other growths, and the unne lor evidence of cystitis 
In prolapse of the bladder there is no central opening and the 
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lumen of the urethra ascertained by introducing a sound sur 
rounds the tumour 

Treatment — In slight cases the prolapse may he reduced and 
the cause such as cjstitis treated Longitudinal searing with the 
electric cautery is sometimes followed by contraction of the mucous 
membrane and disappearance of the prolapsed portion Several 
applications are necessary In more advanced cases the pro 
lapsed mucous membrane should be removed A partial prolapse 
is excised by an elliptical incision and the cut edges of mucous 
membrane are carefully united A total prolapse is removed by 
a circular incision Care should be taken not to drag down too 
much mucous membrane and as the circular incision made b} 
scissors or knife proceeds fine catgut stitches are passed through 
the mucous membrane at the upper edge of the incision to prevent 
retracting these are used to unite the upper and lower edges of 
the incision after the prolapsed portion has been removed The 
bladder is drained by a fixed catheter 
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URETHROCELE 

A pouch like dilatation of the urethra occurs alike in male 
and female subjects and mav be either congenital ( sec p 614) or 
acquired The cavity is lined by mucous membrane from the 
urethra which may however be inflamed and ulcerated The 
muscular wall is present but may be represented bj a few fibres 
of non striped muscle or there maj be only cavernous tissue 
between the mucous surfaces of the Bac nnd the vagina The 
sac contains purulent unne and occasionally a calculus 

These cases should be distinguished from false urethroceles in 
which unne collects in an abscess or other cavity outs de the 
urethral wall and communicating with the urethral lumen True 
urethrocele is rare BureUiardt collected altogether 31 cases 
from the literature The nsajontv of cases occur between the 
ages of 2o and 45 (74 per cent ) T1 ere is usually a lustory of 
injurv Buch as occurs in n strumental labour passage of stones 
introduction of foreign bodies etc DupWy and Legueu hold 
that it is a form of prolapse 
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Symptoms. — Dribbling after micturition is the mo^t frequent 
sy mptoro, and this is increased on standing up and walking 
Frequent micturition is obsened, the urine becomes infected and 
alkaline, and e\ entually incontinence may be present v, ith irritation 
and excoriation of the skin 

There is pain m coitus, and also in micturition and defecation, 
and 8C\ere attacks of radiating pain m the back, and vomiting 
max follow Neurasthenia max eventually supervene 

On examination, in the female a rounded swelling appears 
on the anterior wall of the vagina m the position of the urethra 
This is coiered with normal vaginal mucous membrane and 
\ancs in size from a hazel nut to a hen’s egg On pressure it 
13 tender and fluctuating, and unne can he expressed from the 
external meatus Tlus is alkaline and ammonncal and on pass 
ing a catheter into the bladder clear or shghth turbid unne is 
withdrawn A curled probe or stone sound can usuallv be 
manipulated into the pouch and felt from the vagina 

Diagnosis.— The simptoms seldom leave am doubt as to 
the diagnosis Vaginal cvstocele is situated higher m the vagina 
and the urethral tube can be detected below it Cistocele forms 
a large swelling which is emptied hi catheter, and the urethro- 
scope and cyatoscope render the diagnosis certain Prolapse of 
the anterior vaginal wall and evsts of the vagina are not accom 
pamed by any modification of the act of mictuntion, and the 
unne is normal 

Treatment. — By washing with solution of nitrate o! silver 
and weak antiseptics, and application of stronger solutions of 
nitrate of silver through the urethroscope, the inllammatorv com 
plications can be cured but the onlv radical form of treatment 
of the Bac is by operation Before operation the sac must be 
thoroughly washed and the bladder treated, and the vagina abo 
carefully prepared 

A sound is placed in the sac from the urethra, or the sac may 
he packed with gauze and dissected out and removed with an 
elliptical area of the anterior vaginal wall The urethral wall is 
carefully repaired, and then the vaginal wall accurate! v united 
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CHAPTER XLVII 
INJURIES OF THE URETHRA 
WOUNDS 

Tue urethra maj be wounded from within for instance, in the 
passage of instruments, or from without by cutting weapons, 
bullets, etc Injuries made by instruments from within (false 
passages) are discussed elsewhere (p 679) Apart from surgical 
operation^ the urethra is rarely wounded b} cutting instruments 
The penile urethra is usual}} affected, rarely a stab m the perineum 
wounds the bulbous urethra 

Hemorrhage is usuall} severe A transverse wound of the 
urethra gapes, while a longitudinal wound does not "Where free 
exit is afforded to the urine no extravasation takes place, but 
when the urethral wound does not correspond to the skin wound, 
or when the wound is in the penneum, widespread extra\asation 
is Iikelv to occur 

Bullet wounds of the urethra are rare, and more often affect 
the bulbous than the penile The urethra maj be direct!} wounded, 
or it may be injured through splintering of the pelvic bones 

Wounds of the urethra bj bullets and other missiles were 
frequently s*en m the War (1914-18) The penile urethra was 
injured in wounds of the penis often without other complications 
Stricture of the urethra with cun. ature of the penis followed 
The bulbous and membranous portions of the urethra were injured 
in extensive wounds affecting the pelvic orgins Injur} to bones 
of the pelvic girdle, the bladder and rectum were usually 
present After prolonged illness due to sloughing of the soft parts 
and necrosis of bones, these cases require plastic operations for 
the repair and reconstruction of the urethra and the core of fecal 
and urmarj fistula? 

Treatment. — Immediate suture of the urethra should be per 
formed in order to avoid extravasation of urine and subsequent 
stricture The wound is opened up, a catheter passed along the 
urethra, and the proximal and distal ends carefull} sutured with 
catgut o\ er this The corpus spongiosum 13 then united, and the 
skin stitched separatelv A catheter should be tied m the urethra 
for four days 
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The wound frequently heals by primary union, and no stricture 
is formed On the other hand, if the wound is infected and breaks 
down, and heals by granulation, a thick scar forms, and a stricture 
of the urethra develops If suppuration or extravasation has 
already taken place when the case comes under obsen ation, on at 
tempt to bring the cut ends of the urethra together should still be 
made Bullet wounds should be carefully cleaned and the urethra 
repaired A catheter is tied m the urethra and the wound drained 
In 119 cases of gunshot wounds of the urethra Kaufmann 
found a mortality of 22 per cent , due to septic complications and 
extravasation of unne 

RUPTURE Or THE URETHRA 
Traumatic rupture of the urethra is comparatively rare, Kidd 
stating that only 41 cases were admitted to the wards of the London 
Hospital m the years 1909 to 1919 

In rupture there are several degrees of injury to the urethra, 
and any part of the canal may be involved 

Pathological anatomy. — In interstitial rupture or bruising 
of the urethra neither the mucous membrane nor the fibrous 
sheath of the corpus spongiosum is ruptured In partial rupture 
there is rupture of the spongy tissue and of either the fibrous sheath 
(partial external) or the mucous membrane (partial internal) In 
iota 1 rupture the corpus spongiosum, the mucous membrane, and 
the fibrous sheath arc all ruptured 

The rupture is incomplete when a part of the circumference 
of the urethra is intact, and complete when the whole circum- 
ference is ruptured The severed ends contract and retract so 
that they may be widely separated 

1 Rupture of the penile urethra is rare in the flaccid state, 
but is more frequent when the organ is erect A direct blow 
with the fist, or a kick, is the most frequent cause The injury 
mav be indirect, when “fracture of the urethra” is said to occur 
This may result from twiBts during coitus, or forcible bending or it 
may’ occur spontaneously without external violence when erection 
takes place and the urethra is inflamed, as in chordec during gonor 
rhcea Ihe rupture is partial internal, or it mav he interstitial 
It is never complete The level of the peno-scrotal junction is 
the seat of election 

2 Rupture of the lulhcus urethra is much more frequent It 
results from a kick on the penneuin, a blow with a lever, a fan 
astride a beam or trestle, or n blow on the pommel of a saddle 
The rupture is usually complete and total, and the severed ends 
retract some distance The position of the rupture depends upon 



Fig 1 — Pelvic shadow after fracture of 
pelvis (arrows) and rupture of 
urethra (P 633 ) 

Fig 2 — Stone in fossa navfcularis of 
urethra (arrow) (P 664) 


Plate SO 
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the attitude of the body at the time of the injurv Very rare]} the 
urethra has been ruptured in two places According to Terrillon 
the cavernous tissue surrounding the urethra is the least res slant 
Javer, and is always ruptured fust, then the mucous membrane, 
and last the fibrous sheath The urethra is crushed between the 
injuring bod} and the pubic arch and triangular ligament When 
the direction of the blow is lateral and the bodj which produces 
it small, the urethra is injured against one limb of the pubic arch , 
when the blow is median and the injuring bod} large, the urethra 
is injured against the pubic symphysis or the triangular ligament 
according to the direction of the blow If the force strikes the 
pennenm in a direction from before backwards the bulbous urethra 
is the part injured , but if the blow strikes the perineum from 
behind forwards the membranous urethra is injured 

3 Rupture of the membranous urethra occurs in severe injuries 
with fracture of the pelvis or dislocation of the pubic bones The 
urethra is tom by a fragment of the pubic ramus or the triangular 
ligament may be torn The membranous urethra is also tom bv 
blows upon the buttocks without fracture of the pelvis Legneu 
and others suppose that a temporary dislocation of the symphysis 
pubis takes place, causing tearing of the triangular ligament and 
rupture of the urethra Rupture of the membranous urethra is 
complete, and the two end3 are separated and may be much tom 
by the fragments of the fractured pubic arch 

4 The prostahe urethra is very rarely ruptured 

Symptoms. — -The symptoms vary according to the position 

of the injury In rupture of the penile urethra there is hremor 
xhage from the meatus, severe at first, but diminishing and dis 
appearing m a few davs There is pam on micturition, but rarely 
difficulty or retention of urine Extravasation of urine does cot 
occur but stricture invambl) follows In interstitial rupture or 
bruising external htemorrhage is wanting and there ma> be no 
symptoms until, some months or years later a stricture develops 

Rupture of the hulhoua uretl ra is the most common form After 
a fall astride a beam there is sharp perineal pam, which increases 
ill severity as effusion of blood proceeds Haemorrhage from the 
meatus follows immediately on the injury, and vanes greatly m 
seventy It may cease rapidly, or it may be abundant and con 
tmuGus A tumour rapid!} forms m the penneum Some bruising 
of the skin may be present from the mjurv, and there is a rounded 
swelling of variable size over the bulbous urethra The swelling 
is tense and tender, and does not extend backwards beyond the 
transverse perineal muscle, while it is bruited laterally br the 
arch of the pubes In less severe cases the fibrous sheath is not 
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ruptured and the large perineal swelling does not appear There 
are only h'cmorrhage, pain, and tenderness of the urethra Ha'mor 
rhagc may be so profuse ns to call for transfusion, or so slight as 
to be negligible, but its amount affords no indication of the extent 
of the rupture Retention of urine frequently follows the injury, 
but the patient may pass urine before he comes under observation. 

Rupture of the membranous or prosfntie urethra is associated 
with fracture of the pelvis and attention may not at first be drawn 
to the rupture (Plate 50, Fig 1 ) Haemorrhage is slight, the 
blood is effused round the membranous urethra, and finds its wav 
downwards to the perineum, so that some davs may elapse before 
swelling or discoloration of the perineum appears Retention of 
unne is absolute, and may la«t seven! dn\ s , when urine is passed 
there is pain and straining, and onh a few drops escape from the 
urethra In the rectum a tender swelling is felt over the mem- 
branous or prostatic urethra The abdominal muscles are fre- 
quently ngul A distended bladder mai bo felt, or the dullness 
percussed, above the pubes 

In cases where the rupture lies behind the compressor urethral 
and triangular ligament there ma\ be an escape of blood from the 
meatus Extravasation of blood and unne takes place into the 
areolar tissue of the pelvis and there is ngidity of the abdominal 
muscles and increasing suprapubic dullness 

Diagnosis.— In rupture of the penile and bulbous urethra 
hmmorrhnge is constant m all but the interstitial variety Thi3 
combined with local tenderness in penile rupture and swelling 
in penneal rupture, suffices for the diagnosis When a perineal 
lucraatonn is present the rupture has affected the fibrous sheath, 
but it is impossible to say whether the tube is completely tom 
or a bndge of mucous membrane remains until an operation ha3 
been performed If there is no tumour, Lcgueu advises that a 
catheter be passed, and if it glides easily into the bladder it should 
be tied in place. If the catheter does not pass operation should 
be undertaken In rupture o! the posterior urethra the chief 
difficulty is in distinguishing between this and oxtrapentonea! 
rupture of the bladder On rectal examination there are tender 
ness and swelling over the membranous or prostatic urethra and 
on examination of the abdomen the bladder is usually distended 
in rupture of the urethra and rs collapsed in rupture of the bladder 
On passing a catheter there is difficulty at the membranous or 
pro3tatic urethra, but in rupture of the bladder the instrument 
passes easilv into the bladder Operation will be required in 
either case, but the ^election of the suprapubic or penned route 
will depend upon the diagnosis 
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Course and prognosis. — In rupture of the penile urethra 
the haemorrhage rapidly ceases and the wound heals, but a stnc 
ture forma within a few months In the bulbous urethra, if the 
patient tries to pass unne he maj fail from absolute retention 
or he passes a few drops with great difficulty, extrai asation of 
unne into the perineum takes place, and infection follows The 
extravasation pursues the same course as in stricture of the urethra 
and is accompanied b> rigors and high temperature and the 
patient may succumb if operation is not promptly performed 
In less severe cases the perineal snellwg breaks down, and unnan 
fistula) form in the perineum In a case of rupture of the bulbous 
urethra, m which I passed a catheter and fixed it for three dars 
no extravasation took place, but some months hter a broken 
ring of phosphatic material, j in in thickness which had formed 
on the raw area was extracted from the urethra Stricture follows 
unoperated rupture of the urethra withm a few weeks or months 
of the injury, and its extent and density depend upon whether 
suppuration and sloughing took place, and what distance separated 
the severed ends The de\ clopment of stricture may occasional 
be delayed, and Bazy has recorded a case in which the interval 
between the mjurj and the onset of symptoms was thirt\ 
years 

Treatment. — In ruptute of the penile urethra the canal should 
be washed with hot weak solution of sil\ er nitrate 1 in 10 000 
Suprarenal extract, 1 in 1,000, mav be introduced if the ha?mor 
rhage continues, and an ice bag apphed A catheter is passed 
and fixed in position The urethra should be washed alongside 
this dailj, and the instrument remoi ed after three or four davs 
The passage of metal instruments should be commenced after a 
fortnight and continued regularly 

In rupture of the bulbous urethra operation is necessarj A 
metal catheter is passed genth along the urethra keeping to 
the roof of the canal If it passes the point of rupture and enters 
the bladder, the unne is drawn off and the instrument kept m 
position If it does not pass into the bladder it should be left 
m the urethra The patient is placed m the lithotomy position 
and an incision made into the h<ematoma If, on attempting to 
pass the catheter, the rupture be found to he deeply m the 
membranous urethra, a cuned, trans\erse, pretectal incision will 
give the best exposure , but when the rupture lies in the bulbous 
urethra a median incision vs preferable The clots are turned out, 
and a stream of hot lotion from an irrigator is used to stop 
oozing If the urethra has not been completeh severed there is 
no difficulty in finding its tom edges and a catheter is passed 



C3C THE URETHRA [cntt 

along the pcmlc urethra and into the bladder The edges of the 
ruptured urethra are trimmed and united as accuratcl} as po aible 
with catgut sutures 

The bladder is now distended with fluid through the catheter, 
and the patient placed in the horizontal position The bladder is 
opened above the pubes, and a large rubber dram introduced The 
catheter is now removed and the lower end of the bed raised to 
keep the unne from contact with the internal meatus A suction 
apparatus (p 5S6) ma\ be installed if considered necessat\ This 
method gives much better results than drainage bv urethral 
catheter where the catheter acts as a foreign bod) and causes 
urethritis and after the first few days the unne commences to 
tnckle alongside the catheter and causes sloughing of the uiethial 
wound and subsequent formation of dense scar tissue 

If the urethra has been completclv severed the penile end of 
the canal is rcodlh found and a search for the vesical end is 
commenced E% ery depression should be probed under a strong 
light The end mav be found as a shred of loose tissue it 
ma\ resemble the twisted end of a large blood i esscl or it mav 
be identified bi the persistent bleeding of a small vessel in 
its wall Should a careful search fail to meal the stump of 
the urethra the gloied forefinger of the left hand should he intro- 
duced into the rectum, and when placed at the apex of the pros- 
tate will indicate the exact position of the membranous urethra 
Lastlv pressure aboie the pubes will cause ■yime unne to tnckle 
from the o\ er distended bladder, which will show the position of the 
urethral Btump 

If the search is successful the ends are approximated over 
a gum elastic catheter and united with catgut sutures In stitch 
ing the urethra it is important to put m a continuous extra 
mucous thread of fine catgut and to support this bv uniting the 
perineum in lasers Suprapubic drainage is now established 

If the ends cannot bo approximated without tension the 
attempt to suture them must be abandoned 

The cant) is lightly packed with gauze and drained the 
perineal muscles and skin are brought together, and the catheter 
fixed in place Suprapubic drainage should now be established 
with a $ in rubber drainage tube and continued for a fortnight 
The catheter and penneal dram are remoied after a fiw davs 

Should the search for the \esical end of the urethra proie 
fruitless suprapubic cystotorn) should be performed and a boucie 
passed along the urethra from the bladder The vesical end of 
the urethra is now identified and the operation completed as before 
After healing of the injury metal instruments should be pa«sed at 
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regular intervals, commencing a fortnight or three weeks after the 
operation, according to the extent of the injury. 

In rupture of the membranous or prostatie urethra a carved 
prerecta! incision with the contexifcy forwards should be made, 
and the kematoma incised. If the \ esical end of the urethra is 
not found, the bladder should be opened suprapubically and retro- 
grade catheterization of the urethra performed A catheter is 
now passed from the bulbous portion into the bladder, and the 
urethra united over this. In any case the catheter is retamed, 
the wound drained, and suprapubic drainage of the bladder 
established 

Mortality. — In uncomplicated rupture of the urethra Kaufmann found 
a mortality of 14 15 per cent in 205 cases Urinary infiltration produced 
a death rate of 36 per cent when it occurred Treatment by retained 
catheter without operation had a mortabtv of 18 17 per cent In the latter 
cases only tho least extensne injune3 are included, and the mortality is 
therefore very high In rupture of the urethra with fracture of the pelvis 
the mortality in 48 cases was 40 per cent 

In 17 cases, 4 of which were complicated by fractured pelvis, the 
mortality was 5 7 per cent All these cases were submitted to perineal 
section and immediate suture 

After-results. — -The formation of a stricture after rupture of the 
urethra wag an almost invariable result in the cases recorded by older 
writers Where primary union or rapid healing of the urethra is obtained, 
the canal cither remains uncontracted or the stricture which forms is readily 
amenable to treatment 

In 7 cases operated on by Rutherford the urethra was free from stricture 
m 5 at periods of sixteen and seventeen montli3, three, three, and six years 
respectively In 5 cases recorded by Cabot no stricture was present from 
three to five years after the injury 
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CHAPTER XLVIII 

URETHRITIS 

The term urethritis is applied to inflammation of the urethra 
arising from whatever cause, whether acute or chronic, affecting 
the whole or only a part of the canal 

Bacteriology. — In the male the portion of the urethra anterior 
or external to the compressor urethne is, m the normal state, the 
habitat of bacteria in varying numbers, and the varieties have 
been investigated by Petit and \\ assennnnn Pfeiffer, and others 
Anaerobic bacUna arc more abundant than aerobic The most 
constant bacteria are Lofilcrs bacillus, the Streplobacillus urethra, 
the colon bacillus, and the staphylococcus (albus 42 per cent, 
aureus 20 per cent , citrevs 12 per cent ) The prostatic urethra 
is aseptic The female urethra also contains bactcna in the natural 
Btatc The bacillus cob has been found by recent observers in 
from 12 to GC per cent of cases and the Staphylococcus albus and 
aureus in from 14 to 90 per cent 

In the great majority of cases urethritis is pnmanh due to 
the gonococcus Urethritis is described as aseptic when bactena 
are completely absent from the discharge The injection of 
strong irritating solutions into the urethra, the ingestion of certain 
urinary irritants such ns large quantities of asparagus, and alcoholic 
excess in some individuals, are occasional causes of urethritis in 
those who have not previously suffered from venereal disease 
Gout ami rheumatism are doubtful causes of urethritis Septic 
non gonococcal urethntis is more common, but it also is a rare 
condition where there has never been gonorrhoeal infection The 
infection mav be earned by instruments such as a catheter or 
bougie or the bacteria may be already present, the exciting factor 
being injurv from instruments or an irritating urine as in diabetes 
mellitus, or an infection with bacteria other than the gonococcus 
may result from connection with women suffering from Jeucorrhcea 
or during menstruation Septic urethritis following upon gonor 
rhceal urethritis is very common After a varying period the 
v irulence of the gonococcus subsides, and it may be replaced by a 
mixed infection of bactena already present m the urethra or in 
troduced by means of instruments 
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ACUTE GONOCOCCAL URETHRITIS (GONORRHOEA) 
The infection in gonorrhcea almost invanablv follows con 
nection , rarely it is com eyed indirectly bv means of clothes, 
towels, instruments, etc , which have been smeared with pus con 
taming the gonococcus Certain individuals appear to be par 
ticularly susceptible to the mv asion of the gonococcus and others 
are unusually resistant HI health, alcoholic excess, hypospadias, 
and phimosis have a predisposing influence 

An} age and either sex may be attached The gonococcus is a 
diplococcus, each coccus being shaped like a coffee bean, with 
the concavity facing the other It occurs w groups of four or 
multiples of four, usualH numbering twenty, thirty, or fort} 
They are found free in the discharge or adhering to the surface of 
desquamated epithelial cells or Ivmg within the leucoc} tes In 
the latter position they he superficially, and may be so numerous 
as to obscure the nucleus 

The gonococcus is cultivated with difficulty, and the media 
most favourable for its growth are “blood agar” and ‘serum 
agar ” In culture they show a tendency to degeneration, forming 
single smaller irregularly staining cocci 

Except w artificial conditions such as cultures, the gonococcus 
does not flourish outside the body, but it ma> remain alive for 
several dajs in thick pus It stains deeply with meth}lenc blue 
and other basic aniline dyes and is negative to Gram’s stain 
(“ Gram negative ”) The gonococcus produces a toxin which, w hen 
introduced into the human urethra, causes an acute purulent catarrh 
After introduction into the meatus the infection travels back 
wards on the Burfnce of the mucous membrane towards the bladder 
The whole length of the anterior urethra becomes involved, and 
infection spreads to the posterior urethra m from SO to 90 per 
cent of cases The bladder is rarel} affected The lacunas of the 
urethra are invaded, and perilacunar leucocytic infiltration is a. 
prominent feature In the prostatic urethra the glands of the 
prostate, the sinus poculans, and sometimes the ejaculatory glands 
arc invaded In these recesses the diplococcus ma) remain for some 
years after the acute symptoms have passed In the male the 
gonococcus finds its habitat in the urethra and frequently mv ades 
the prostate, seminal vesicles, and epididymis In the female it 
is chiefly found in the urethra, vagina, cervix uteri and Fallopian 
tubes, and the Barthohman glands 

The conjunctiva is readil} infected with the gonococcus, and 
the mouth, nose, and rectum may become involved The gono 
coccus has been found in pure or mixed culture in mflamma 
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tion of the bladder, kidneys, peritoneum, endocardium, blood, 
joints, muscles, subcutaneous tissues, and, rarely, the lung 

The changes that occur in the urethral mucous membrane have 
been studied by Finger The gonococci penetrate between the 
epithelial cells which become loosened and are cast of! (period 
of incubation), and eventually reach the subepitbelial connective 
tissue Here there are signs of acute inflammation , the leucocytes 
take up the gonococci and pass ta the surface, already partly 
denuded of epithelium, as pus cells and the purulent stage becomes 
established Neither the gonococci nor the leucocytes appear to 
be adversely affected by this phagocytic action Penetration of 
the gonococci to the deeper layers of the mucous membrane, with 
the consequent changes, is most marked around the lacuna) and 
glands of the urethra As the process subsides the cocci are 
removed from the deeper hy ers by the leucocytes, but they remain 
adhering to the epithelial cells, and are especially persistent in the 
lacuna; 

In chronic urethritis further changes occur which will be 
described later 

Symptoms and clinical course. — After infection there is a 
varying period during which the gonococci multiply and pene- 
trate the epithelium of the mucous membrane. During this time 
there are no symptoms The penod of incubation lasts from 
three to five days, but there have been exceptional cases where 
it lasted twelve to fifteen or even thirty days 

There is at first slight irritation or itching at the meatus and 
adjacent urethra, and some burning on mictuntion A little 
yellowish discharge appears, and the meatal lips are glued in the 
morning For two or three days the symptoms increase The 
discharge becomes copious and purulent, and may consist of 
watery pus , but more frequently it has a creamy consistence 
and a yellow or greenish yellow colour The urine now scalds, 
and mictuntion may cause severe burning, cutting paui The 
unne is milky with pus, which, on standing, quickly settles as a 
heavy lay er with a cloud of mucus on the top On microscopical 
examination m the early stage the discharge is found to consist 
largely of desquamated epithelium with a few lcucocvtes, but 
when the discharge lias fully developed it consists of pus cells, 
and few epithelial cells are found In the late stage epithelial 
cells again become prominent and are embedded in mneus, while 
the leucocytes are few in number 

The meatus is red, swollen, and inflamed, with pouting lips, 
and the glans and foreskin, if there is phimosis, are bathed m 
watery pus The urethra is tender and thickened along the peni3 
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and in the perineum The foreskin becomes red and swollen, 
and this may spread to the skin of the perns, the lymphatics being 
marked out as red streaks 

The glands of the upper group of groin lymphatics become pain- 
ful, tender, and swollen Erections occur at night and cause intense 
pain The thickened, inflamed urethra, from its los 3 of elasticity, 
causes downward cunature of the perns (chordee) Following 
the erections the discharge is frequently blood stained, and a 
considerable amount of pure blood may escape This is due to 
tearing of the softened, inflamed mucous membrane The constant 
discomfort and aching in the urethra, pain and scalding on mic- 
turition, and sometimes the frequency of the act and the painful 
erections, rob the patient of his sleep 

General symptoms are almost invariably present The patient 
is pale and feels ill and miserable, the appetite is poor, and there 
13 frequently a rise of one or two points in the temperature These 
symptoms develop during the first week or ten days after the 
discharge ha 3 appeared, and increase or remain stationary during 
the next fortnight, when they begin to subside, and at the end 
of about six weeks only a slight muco-purulent discharge without 
symptoms remains, and this quickly disappears 

This is the coarse followed in a moderately severe case without 
complications The duration may be shorter than that described, 
or it may, owing to complications or to extension of the inflamma- 
tion to the prostatic urethra, be prolonged , or the inflammation 
may subside and, as a result of some dietetic indiscretion or other 
cause, a recrudescence takes place 

The most frequent departure from the course of the disease 
already described is extension of the inflammation to the prostatic 
urethra This occurs m the second or third week, and so fre- 
quently that it is sometimes regarded as the natural course in all 
cases In about 80 per cent of cases some degree of posterior 
urethritis is present, but only in a smaller number of cases are the 
symptoms at all prominent Extension to the posterior urethra 
may occur without apparent cause, or it may follow dietetic mdis 
cretion, exercise, exposure to cold, or any condition which aggra 
\ates the inflammation of the anterior portion of the urethra 
The symptoms produced by extension of the inflammation to 
the posterior prostatic urethra are sudden desire to pass water 
and constant irritation There is para, sometimes of a cramping 
nature, at the end of micturition, and frequently some bright blood 
is expressed with the last drops of urine A heavy aching pam is 
often present, but when this is marked it is usually due to exten- 
sion to the prostate gland and the onset of prostatitis 
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The occurrence of painful erections js increased and there are 
frequent seminal emissions which may be blood stained 

Diagnosis —The onset of svmptoms of urethritis a few dais 
after a suspicious connection is in the majontv of cases due 
to gonococcal invasion The onl) certain test is however the 
discover) of the diplococcus of h»eisser The discharge should 
be examined m the following manner V very Bmall drop is 
placed on a clear glass slide cither by means of a platinum loop 
which has previouslj been sterilized bv heating to redness or bv 
appljmg the slide directlv to the meatus after wishing the plans 
penis V second slide is drawn edgewise along this so as to leave 
a verv thin film of the discharge The slide is dried ov er a spirit 
limp and a few drops of methylene blue solution are poured 
over it This is gentl} heated o\ er the flame for a few minutes 
and then the slide is wished in running water and again dried 
V drop of cediT wood oil is placed on the Btamcd film which is 
examined under an oil immersion lens (,' f in ) The leucocvtes 
are stained a famt blue with deep blue nuclei and the epithelial 
cells and their nuclei are also well stained The gonococci are 
deeplj stained they are arranged in groups of ten tuent) or 
thirty and lie inside the protoplasm of the leucocj tes or adhere to 
the surface of the epithelial cells or they ma} be found m groups 
free in the discharge The diagnosis depends upon the character 
of the diplococci the grouping and the intracellular position As 
tie cocci are negative to Grams stain this should be used if 
there is an> doubt as to the bacteriological diagnosis When 
the number of groups of gonococci is large and there are tmtnec 
ous extracellular groups the infection may be regarded as a 
sci ere one 

T1 e diagnos s of extension to the posterior urethra is made by 
noting the onset of frequent and urgent micturition and other 
symptoms alreadr demented A valuable method of demon 
strating the presence or absence of posterior urethritis is to wash 
out the antenor urethra with a cold solution of bone acid or with 
stenlc water by means of an imgator and a glass urethral nozzle 
The cold eolution promotes contraction of the compressor urethra? 
and prevents the fluid from passing into the prostatic urethra 
and the head of water (2 or 3 ft } is only sufficient to irrigate the 
antenor canal without forcing the compressor After the imga 
tion the patient passes water If the unne is turbid the pua 
must 1 avc come from the postenor urethra 

Sir Henry Thompsons two-glass test (p 6o3) may be u e ed 
but it has little value m acute gonoribcea 

The filtered unne contains no albumin or only a trace m 
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antenor urethritis, while a considerable quantity of albumin is 
present in posterior urethritis The origin of this albumin has 
not been satisfactorily explained 

Staining the discharge with eosin shows the presence of casino* 
phile leucocytes, which are said to be especially abundant in 
posterior urethritis 

Treatment. Prophylaxis. — The prophi Iaxis of venereal dis 
case has received attention in recent years, and the subject has 
appealed especially to the medical senates of navies and armies, 
where the results of widespread measures of prophylaxis can be 
checked in large numbers of cases 

Such measures as the isolation of cases of \enereal disease, 
the inspection of prostitutes, and the education of y ouths in sexual 
matters and venereal disease, do not come within the scope of 
this work 

Certain measures have, however, been successfully adopted 
to reduce the liability to contagion, and demand mention here 
Apart from the use of an »mpemou3 condom, certain antiseptics 
have been used after intercourse Thorough washing with soap 
and water and the passage of unne immediately after connection 
may also prevent infection, and are important adjuncts to the 
following antiseptic prophylactic treatment 

An instillation of a few drops of protargol solution (5 or 10 per 
cent ) m gly cerin solution (1 m 10), or argyrol (20 per cent ), or 
nlbargm (5 per cent), or merenne oxv cyanide ( t V per cent), 
is made into the anterior part of the urethra bj means of a 
glass dropper or a small syringe, as soon after connection as 
possible 

Abortive treatment. — The gonorrhoeal infection commences 
at the external meatus and spreads backwards, and it is at first 
confined to the superficial layers of the epithekum It is possible 
in the early stage, when the inflammation is still hmited to the 
first inch or so of the canal, to arrest the progress of the disease 
When the signs are only a slight tingling or irritation, a little red- 
dening of the meatus, and turbidity and slight increase of the 
moisture at the meatus, abortive treatment is likely to be success- 
ful When, however, a purulent discharge is fully established, 
this treatment will certainly fad, and may increase the seventy 
of the inflammation 

The patient passes water and the urethra is compressed about 
2i in from the meatus By means of an inn gator and a glass 
urethral nozzle (Fig 182), or of a glass syringe, the anterior part 
of the urethra is washed with boric solution A glass pipette with a 
rubber teat is now taken, and | drachm of eucaine solution (2 per 
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cent) Tilth adrenaline is instilled into the urethri and allowed to 
remain for five minutes Ulus is followed by an instillation of 
ether nitrate (2 per cent ) solution made m similar fashion, keeping 
up pressure with the finger and thumb to prevent the solution 
from penetrating to a deeper part of the canal After allowing 
this to remain for five minutes m the canal, it is washed out with 
bone solution The application maj be repeated in forty eight 
hours, and sometimes a third instillation maj he made after a 
similar mtcr\al In the interval between those instillations and 
following them the lrngation method should be used 

Another method of aborting the disease is that of irrigation 
of the urethra This is carried 
out with a glass irrigator and 
a glass urethral nozzle "Warm 
permanganate of potash solution 
is cmplo) ed , the strength, com 
mcnemg with 1 in 5 000 on the 
first da\ , rises gradually to 1 in 
1,000 at the end of a week 
A large quantity of fluid is 
used — at least 2 quarts at 
each sitting The glass reser 
voir is raised 2 ft or 3 ft 
above the level of the patient 
After passing water the patient lies upon a couch, and the surgeon 
grasps the penis in the left hand and separates the hp3 of the 
meatus while he holds the urethral nozzle in the right hand and 
controls the flow by pressure of the third and fourth fingers on 
the rubber tube behind it The stream of fluid is directed to the 
meatus which it washes thoroughly Then the anterior part of 
the penile urethra, and final!} the whole length of the anterior 
urethra is irrigated The utmost gentleness is observed, and 
the flow of fluid should not be allowed to distend the urethra 
This is repeated twice a daj, morning and evening for ten days 
After the first two days the discharge, if the treatment is going 
to succeed diminishes and disappears, but the washing should not 
be omitted until the tenth day, after that it is gradually stopped 
This method is frequently, but not invariably, successful m cases 
seen in the verj earliest stage It mav be used alone or in com 
bination with the instillation method 

Treatment when the Inflammation Is fully established 
consists m (1) diet and rest, (2) internal remedies, (3) injections 
The treatment should commence with a smart saline purge, 
and the patient is placed upon a light diet Excess of meat, all 
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highly spiced foods, curries, strawberries, tomatoes, asparagus, 
and rhubarb should be a\oided Wines, beer, spirits — indeed, 
alcohol m any form — is forbidden If possible, the patient should 
be confined to bed for a week or ten days during the most acute 
stage of the disease, or, if this is impracticable, he should rest aa 
much as possible on a couch Exercise of any kind should be 
forbidden , horse-riding and btcj cling are especially harmful A 
suspensory bandage should be worn, and the penis inserted in a 
gonorrhoea bag containing wood wool, which absorbs the discharge 
and is burnt after use , or a square of aseptic lint, with a central 
aperture through which the penis 13 drawn, maj be attached with 
safety pins to the suspensory bandage and folded around the 
penis being secured with a safety pm or a light elastic band 
The foreskin should not be plugged with cotton wool, a3 this 
prevents the escape of the discharge Sexual excitement and cold 
must be avoided The patient should be directed to drink large 
quantities of fluid this has the effect of diluting the unne and 
rendering it less irritating and is on important part of the treat- 
ment Barley water, parsley tea, hot water, Salutaris water, and any 
of the alkaline mineral waters maj be taken Contrexeville water 
should be prescribed, at least a bottle being consumed each 
dav 

Urotropme and other unnary antiseptics are useless, and may 
increase the irritation in a sensitive mucous membrane Certain 
balsams have long been used as internal remedies— namely, copaiba, 
cubebs, and sandalwood oil Of these, sandal a ood oil is much 
the most efficacious and is least likely to cause gastric disturb- 
ance, rashes, and renal aching Pure sandalwood oil should be 
used, 30 to 40 minims in twentj four hours, and maj be prescribed 
in the form of capsules or m a mixture containing bicarbonate of 
potash and spirits of nitrous ether Indigestion, renal aching, 
and the appearance of albumin and tube casts w the unne some- 
times follow the administration of sandalwood oil and call for 
the omission of the drug or reduction of the dose In such 
cases preparations such as santyl (sandalwood oil with salicylic 
acid, 10 or 15 minims m capsule thnee daih ), gonosan {sandal- 
wood oil with kava resm), santalol or arheol (capsules 5 minima 
thrice daily), or santalol methyl salicy! capsules (santalol 4 
minims, methyl salicylate 1 minim) mi} be given with good 
effect 

Mistura santali composita (Nisbet’s Specific), $-1 drachm m 
water or milk thnee daily, liquor copaibas cum buchu et cubeba, 
1-2 drachms in a large quantity of water, or liquor santah com- 
positus, in similar doses, is also useful 
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Injections should be given from the earliest onset of the dis 
rbarge Thev should be avoided however when the urethntis 
is very severe with marked cpdema of the perns and blood m the 
discharge and should be omitted when such complications as 
posterior urethntis or epididvmitis supervene 

The method of injection is either bj imgator or by hand 
8) nnge For lavage of the urethra by meins of the imgator the 
technique is similar to that ahead) described under abortive treat 
raent The best solution is weak permanganate of potash (1 in 
G 000) and although the bactericidal action of the drug is very 
low an! the dilution evtrem'* it frequent!) has a very remark 
able effect on the gonococcal infection The strength may be care- 
fullv raised to 1 m I 000 Ivitrate of silver in very weak solution 
(I in 10000 to 1 to 8 000) is sometimes useful The lavage should 
be earned out twice daily Occasional^ an intelligent patient 
raav be tmsted to carry out the lmgation himself without balloon 
mg the urethra or using too strong solutions but this is seldom safe 
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and as a rule it can only be done satisfactory bv the medical 
attendant 

For hand injections a synnge should be chosen with glass 
barrel vulcanite mountings and a rubber piston it should have a 
blunt conical nose and a capacit) of 3 or 4 drachms (Fig 183 ) 

The syringe and the penis are washed with carbolic lotion 
the injection fluid diluted to the proper strength in a glass and 
injected slowlv into the urethra after the bladder has been emptied 
M hen the anterior urethra is mpderately distended with fluid 
(about 2 or 3 drachms) the syringe is remov ed and the fluid retained 
in the urethra for a stated period (three minutes) by grasping 
the meatus with finger and thumb This is done several times 
and the stance J3 repeated at regular intervals three or four times 
during the da) The following solutions are useful viz potassium 
permanganate 1 in 1 000 to I in 500 protargol J-I jier cent or 
nr g) rol 3-10 per cent 

In the later stage when the discharge is subsiding mineral or 
v egetable astringents should he used such as zu c sulphoearbolate 
2-4 gr to the ounce 2inc sulphate I -4 gr to the ounce , zinc 
permangauate J-J gr to the ounce, alum 1-2 gr to the ounce 
tannic acid 1 2 gr to the ounce tincture catechu 15-20 mmims 
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to the ounce , or extract hydrastis fl , 30-60 minims to the ounce 
The mineral and \egetable astringents may be combined 

When a slight discharge continues for some weeks, m spite of 
injections and other treatment, the anterior urethra should be 
irrigated, and the urine then passed and examined If the urine is 
cloudy and contains shreds, posterior urethritis is present In this 
case an instillation of sil\ er nitrate (1 per cent ) by means of a 
Guyon’s syringe usually suffices to clear it up 

When is an acute attack of gonorrhoea cured? — -When the 
discharge has entirely ceased the injections or irrigations should 
be continued for a week, and then all treatment omitted The 
urine is now examined for gonococci, the first urine passed m the 
morning being tested The prostate and seminal vesicles should 
be massaged and the secretion examined, and tlus should be free 
from gonococci The examination should be repeated m a week 
after the patient has resumed his ordinary habits and has indulged 
in alcohol, and if the two examinations are negative the gonor- 
rhcea may be regarded as cured When marriage is contemplated 
it is advisable to make a more exhaustive examination The 
prostate and seminal vesicles are massaged, and the secretion 
examined for gonococci The anterior urethra is dilated with large 
metal sounds or Kollraann’s dilators, and any discharge that can be 
expressed is examined Finally, a few drops of silver nitrate solution 
(2 per cent ) are injected into the posterior and anterior urethra, 
and the resulting discharge carefully examined This examination 
may be repeated after an interval An injection of gonococcus 
saccine is sometimes given, and any resulting discharge examined 

The presence of small numbers of non bacterial shreds m clear 
urine does not necessitate treatment They may persist for many 
months or even years, and are harmless 

Complications — The following complications may arise during 
the course of an attack of gonorrhoea, viz balanitis, lacunar 
abscess, periurethral abscess, inflammation of Cowper’s glands, 
Buppuratmg bubo, epermato cystitis, prostatitis, cystitis, pye 
litiS and pyelonephritis, epididymitis, salpingitis, peritonitis, 
gonorrhoea of the rectum, gonorrhoeal rheumatism (gonorrhoeal 
arthritis, gonorrhoeal teno synoi it is, gonorrhoeal bursitis), endo- 
carditis, gonorrhoeal myositis 

Only a few of these need be considered here, most of the 
conditions being described with the diseases of the organs which 
they affect 

Balanitis. — This results from accumulation of discharge 
beneath a long foreskin, but is not directly caused by the gono 
coccus The foreskin is red and cedematous, and there may be 
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spreading cellulitis of the skin of the penis The preputial sac 
should he thoroughly and frequently irrigated with solution of 
permanganate of potash, 1 m 5,000, or nitrate of silver, 1 in 5 000 
When the inflammation is intense and is spreading the foreskin 
should he slit up and circumcision performed, and the penis should 
he enclosed m hot antiseptic fomentations and immersed for half 
an hour at a time m a bath of hot permanganate solution 

Lacunar abscess — This usually forms a small, split pea 
sized nodule in the urethral mucous membrane, and occurs more 
frequently m chronic urethritis than during the course of an acute 
attack of gonorrhcca In chrome cases it is readily demonstrated 
by passing a bougie along the urethra Xo special treatment 
is required in acute cases but in chronic urethritis the lacunar 
abscess should be incised from within the urethra by means of 
a Wagners urethral knife, or a fine electne cautery passed through 
a urcthroscopic tube 

A larger abscess originating m a lacuna may develop in 
acute gonorrhoea This is described under Periurethral Abscess 
(P 092) 

Bubo and suppurating bubo — Lymphadenitis of the m 
gumal glands is usually present, and the glands arc enlarged, 
tender and discrete In some cases thei become matted together 
and occastonallv suppuration occurs If the lymphadenitis is 
severe the patient should be confined to bed and fomentations 
applied Should suppuration toko place a free vertical incision 
is made, the cavitv swabbed with iodine solution, and packed 
Healing is sometimes delayed, especially when the patient is 
unable to rest 

Qonorrhceat rheumatism I Gonorrhoea! arthnlis — The 
moat frequent form of metastasis of the gonococcus is seen in 
gononheeal arthnlis 

Gonococci have been demonstrated in the contents of the 
joint m these cases This occurs m women as well as in men, 
although it is less common m the female It occurs m 2 per cent 
of cases (Bcsmer and Julien) 

The localization to one joint may be influenced bv slight injury 
or strain thrown on the joint 

Gonorrheal rheumatism appears in the third week of the 
urethritis The joint is painful, tender and swollen, and the tem 
peraturc raised One joint is usually affected but exceptionally 
several joints may be invaded Tinger found the following fre 
quency of the various joints m 370 cases knee 136 ttbio tar=a! 
joint 59, wnst 43, finger joints 35, elbow 25 shoulder joint 24, 
hip joint 18, mandibular joint 14, metatarsal joints 7, other joints 
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15 The changes ma} take several forms (1) hvdrops (2) sero- 
fibrinous inflammation (3) suppuration (4) fulminating arthritis 
There is a tendency to recurrence in the hvdrops form and the con 
dition mij become chronic In the sero hbnnous and suppurative 
types adhesions tend to form and ankylosis raaj result In 
the fulminating form the acute inflammation spreads to all the 
tissues around the joint Extreme distortion and ankylosis of 
the joint follow 

Prognosis is good as regards life and m the alight degrees com 
plete recovery may be expected In very chronic and in severe 
arthritis a stiff joint is frequently the result 

Treatment in the acute stage consists in immobilizing the joint 
and applying heat and soothing lotions After the acute stage 
is over as soon as possible gentle manipulation of the joint and 
massage of the periarticular tissues tendons and muscles should 
be systematically undertaken and elastic pressure applied b> 
means of crepe bandages and cotton wool Bier s congestion 
method ha3 giyen good results Pressure is applied by an elastic 
bandage on the proximal side of the joint and causes venous 
congestion without obstructing the artenal supply This should 
be maintained for several hours daily depending upon the acute 
ness of the arthritis and the result of the treatment 

Radiant heat is \ery efficacious m many cases The joint is 
placed in a chamber with incandescent electnc lamps and the 
heat raised to 200° F or o\cr for half an hour This treatment 
is applied once or twice a week 

The use of diatherm} gives still better results It is useful in 
both the acute and the more chronic forms of gonorrhoeal rhcn 
matism and is particularly helpful m the relief of pain 

Salicylates may be administered but have no marked effect 
Iodide of potash is preferable 

The urethral discharge should be carefully treated Gono 
coccal vaccine is of considerable value in these cases and should 
shrafs be tried Bhen the crusdiimn id the jtvni tends to bmuno 
chronic and no or only very slight progress is made some form of 
shock therapy is often useful In order to provoke a reaction a 
large dose of vaccine may be given or one of the numerous injections 
available for this purpose 

2 Gonorrhoeal teno synovitis — This may occur with gonor 
rheeal arthritis or it may de\elop apart from it especially m the 
tendon sheaths of the hand and foot the extensora of the fingers 
and toes being principally affected There is slight fever followed 
by tenderness swelling and stiffness of the affected parts and 
the skm is red and cedematous 
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Gonococci have been found in the turbid exudate 

The condition subsides in a fortnight or three weeks usually 
with full restoration of function Limitation of movement mai, 
however occur especial!} where a neighbouring joint is affected 

The treatment is similar to that used in gonorrhoeal arthritis 

NOV GONOCOCCAL SEPTIC URETHRITIS 

Septic urethritis has long been recognized but the condition 
has been placed on a sound basis by the work of Guiard Nogues 
\ amrod Hume and others All cases where there has been a 
previous infection with the gonococcus must be excluded from 
this categor} and Hume excludes also cases that have been 
injected or irrigated or have had instruments passed 

There are two general tv pea of non specific urethritis 

1 Sexual or infective urethritis Acute urcthntis following 

coitus after a regular incubation period 

2 kuto infective or autogenous urcthntis Chrome urc 

thritis which has been chronic from the first 

1 Ictile nongonococcal urethritis —This is a rare condition 
■which occurred in onlv 11 out of 493 of Humes cases 

The incubation penod is similar to that of gonorrhoea lasting 
Irom five to nine days but it is frequent]} less The lips of the 
urethra are puff} and red and there is a moderately profuse water? 
v el low discharge The unne first passed J3 haiv and contains 
shreds while the second glass contains clear urine Urethro 
scopical examination shows no infiltration of the mucous mem 
brane in a recent attack 

kccordmg to Hume, there arc numerous bacteria which are 
usuall} in pure culture or there is a markedh predominating 
bacterium in a mixed infection The most frequent organism is 
the Staphylococcus albus The colon bacillus is occasional!} present, 
but more often an unnamed lanceolate diplobacillus The strepto 
coccus has also been described 

The prognosis is good complete recover} following appropriate 
treatment 

2 Chronic auto infective urethritis — The urethritis is chronic 

(wa tha. w/1 w. wire. cotmwmx than the «cxiial 

variety (30 in 493 cases) 

The incubation period is ill defined and the discharge may be 
discovered some time after connection or if the patient is observant 
it may be found w hen no connection has taken place It is slight 
and grevish or white The first unne is clear with floating shreds 
and the second normal Examination with the urethroscope shows 
old standing infiltration of the urethral mucous membrane In 
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duration of the prostate and slight chronic seminal \ eMCulitis may 
he present 

Hume suggests that the condition may be predisposed to by 
the presence of a long foreskin, which encourages the growth of 
bactena, and that it mav commence m early youth and only be 
discovered when it is aggravated by irritating drinks, acid unne, 
connection, or other causes which encourage inspection of the 
urethra Acute exacerbations frequently occur, and the presence 
of this condition maj ad\ erselj influence the course of an inter 
current attack of gonorrhoea 

The prognosis is not so good as in the sexual \anetj The 
condition may persist for months or e\ en years Neurasthenia 
mav be present m long standing cases. 

Treatment.— Dad v irrigation with permanganate of potash 
m increasing strength, and an injection of nitrate of siher twice 
a week, per cent , or injections of protargol, £ per cent , should 
he used Sandalwood oil should be administered internally An 
injection of sulphate of zinc, per cent , should be used as the 
discharge is subsiding 

In chronic auto infective uretbntis circumcision should first he 
performed, and the urethra treated with irrigations of perm an 
ganate of potash or of nitrate of silver, 1 in 10 000 up to 1 m 3 000, 
and large metal instruments passed or Kollmann’s flushing dilators 
u«ed Applications of stronger solutions of nitrate of silver, l or 
2 per cent , may be made through the urethroscope tube Hume 
recommends the use of ichthvol or balsam of Peru, in full strength, 
Or with equal parts of lanolin, in sluggish ca^es 
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CHRONIC 'ORETHHITIS— G1EET 

Chronic uretbntis follows upon acute gonorrhoea, and ma> 
be due to the gonococcus, or thi3 may have disappeared and 
given place to other bacteria A form of non gonorrheeal chronic 
urethritis has already b°en described 

Etiology. — Rant of proper treatment, treatment with too 
strong applications, the early return to alcohol or sexual inter 
cour&e, repeated fresh infection with gonococcus and neglect by the 
patient to continue treatment until a cure is effected are recog 
sized causes of chronic urethral infection Debility, the gouty 
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or tuberculous diathesis, alcoholism and apparent!; jti some cases 
idiosy ncrasj act as predisposing factors while local conditions 
such as a narrow meatus phimosis stricture and hypospa has 
act mechanical!} m preventing free egress of the discharge 

Pathology — In the anterior urethra there are changes iu the 
glands and lacuna) The lacuna magna the normally placed 
lacuna* on the roof of the urethra or large abnormal lacunas con 
tain pus and arc surrounded by round cell infiltration , occasion 
allv the outlet of a lacuna or of several lacunm becomes blocked 
and the pus and secretion distend it to form a small cyst or 
abscess There arc patches of infiltration with round cells of vary 
mg extent surrounding the urethral glands and with a slightly 
raised surface Later the patch becomes organized to form scar 
tissue The surface of epithelium is changed in character the 
transitional epithelium being transformed into a thick layer of 
squamous epithelium Ihcsc patches of mfiltration are the early 
stage in the formation of a fibrous stmtUTD 

Ulceration of the mucous membrane is very rarely, if ever, 
seen Cowpers ducts are rarely the cause of chronic urethritis 
but the; may occasionally be found inflamed with purulent con 
tents In the posterior urethra the sinus poculans is frequently 
the seat of chronic inflammation and a continued source of in 
fection of the urethra The ducts of the prostatic glands opening 
into the prostatic sinuses and the ejaculatory ducts opening on 
the verumontanum are channels by which infection is constantly 
poured into the urethra in chronic prostatitis and seminal vesi 
culitis respectiveh 

Symptoms — 1 he symptoms of chronic urethritis arc dis 
charge changes in the urine, changes in micturition and sexual 
irritation 

The discharge varies greatly m amount There may be a very 
slight discharge continuously present gluing the lips of the meatus 
and staining the linen , or there may be a single drop in the mom 
mg and none dunng the day or no discharge appears at the 
meatus unless the urethra is stripped with the finger The dis 
charge is yellow yellowish white white or greyaBh white 

Changes in the urine consist in cloudiness due to mucus and 
a little pu3 and the presence of urethral threads 

Urethral tl reads consist of mucus in which are embedded 
epithelial cells and pus cells in varying proportions and bacteria 
The epithelial cells are more prominent in the slight forms of 
urethritis while m the more acute and severe forms the shreds are 
purulent The threads are formed from the film of discharge which 
adheres to an inflamed area "tt hen micturition takes place the 
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film 13 detached, rolled up, and swept away m the unne Number 
less long, irregular shreds of varying size are found where the 
urethritis is subacute and extensiv e They are usually suspended 
m a cloud} unne Smaller regular threads of equal size are 
found m clear unne in chronic cases Very small fine threads 
frequently comma shaped, are plugs from the gland ducts and 
■emanate from the prostate In some slight cases of catarrhal 
urethritis innumerable flat flakes of epithelium like bees’ wings 
are seen floating in clear unne, and quickly fall to the bottom 
of the glass A single long coiled thread is found m some cases 
where a single localized area of inflammation is present In 
slight catarrhal urethritis at the close of a urethral infection the 
threads become transparent and filmj 

Where the posterior urethra is affected there are urgency and 
increased frequencj of micturition This ma} be so slight as to 
be hardly noticeable, but it may also be severe and there may 
be an involuntary escape of unne (active incontinence) from un- 
controllable spasm when no opportunity is presented for passing 
water The symptoms may amount on!} to a slight burning 
during micturition. Seminal emissions may be frequent and 
there may be premature ejaculation 

The general health of the patient is frequentlj depressed from 
emissions, constant irritation in the urethra and reflected pain 
from chronic prostatitis Sexual neurasthenia is apt to develop 

Diagnosis.— The diagnosis of chronic urethritis consists in 
ascertaining the position of the lesion, in recognizing its nature, 
and in forming a conclusion as to when the condition is cured 

1 History — If there has been epididymitis, or the patient 
gives a histor} of prostatitis and there arc symptoms of sexual 
irritation and of frequenev and urgency of micturition the seat 
of inflammation will be found m the prostatic urethra, whereas, 
if this histor} and these symptoms are absent, the lesion may 
ho in the anterior urethra This is more probable if there is some 
spot of tenderness in this part of the canal on palpation or on 
passing unne 

2 Examination of the urine — A largo number of ckmcal 
tests have been applied to this part of the examination 

i Thompson's two-glass test — The patient passes unne into 
two glasses If the first urine is cloudy and the second clear, 
the anterior urethra is affected alone and the prostatic urethra 
and bladder are free If both urines are cloud} there is said to 
be inflammation of both anterior and postenor urethra Certain 
fallacies reduce the value of this test Both urines are cloudy 
cot only where there is anterior and postenor urethritis, but also 
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where there is a very copious discharge from the anterior urethra, 
and where there is se\ ere posterior urethritis without anterior 
urethntis (an uncommon condition) The turbidity of the second 
unnc is usuallv due to regurgitation of discharge from the posterior 
uretlin into the bladder, and it has been pointed out that this 
occurs especmll} nt night, when the unnc is long retained in the 
bladder and the secretion has time to collect As a result in 
mild cases of posterior urethritis the two glass test will show two 
turbid unnes m the morning and a turbid first and clear second 
unnc dunng the day 

u Jadassohn's three glass test —The unnc is parsed into three 
glasses The first unne contains the sweeping of the whole urethra, 
the «ccond any discharge tliat may have regurgitated into the 
bladder and the third the discharge w Inch may be squeezed from 
the prostate gland b) the final contraction of the prostatic and 
urethral muscles 

m The most satisfactory method is to irrigate the anterior 
urethra with cold bone solution until all pus or threads are washed 
out This 13 best done by an irngator and glass urethral nozzle, 
the head of water not exceeding 2 ft The cold lotion produces 
contraction of the compressor urethne, and prevents the wash 
from penetrating into the prostatic urethra The patient then 
passes urine into two glasses The first glass receives the washing 
of the anterior urethra, the second the content of the prostatic urethra 
and bladder washed out by the unnc, and the third the discharge 
expressed from the prostatic gland by the terminal urethral and 
prostatic contraction and contained in the last portion of unne 

In order to demonstrate more clearly the flakes which come 
from the anterior or washed portion of the urethra, the fluid nun 
be coloured with methylene blue, or a solution of potassium per 
manganate may be used, so that the shreds are stained 

n WoUxirst s method is a further modification of these tests, 
and is more accurate in differentiating between pus from the 
prostatic urethra and that from the bladder It is on easili u«ed 
and very useful method of localizing the seat of inflammation 
(a) The anterior urethra is irrigated until the washings are 
clear <l/\ A. sterile catheter, lubricated with glicerm, is 
passed into the bladder the contents are drawn off, the bladder is 
carefully washed and 8 oz of fluid are left in it (e) The patient 
passes 2 oz of fluid (</) The prostate is massaged, and the patient 
passes the remainder of the fluid 

Glass I represents the anterior urethra, Glass 2 the bladder, 
Glass 3 the prostatic urethra, and Glass 4 the contents of the 
prostatic gland 
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3 Palpation and rectal examination.— Palpation of the 
penile and bulbous portions of the urethra may show" some tender 
spot, and on passing a bougie along the urethra the patient com 
plains of tenderness at this point Rectal examination may show 
induration of the prostate and thickening of the seminal vesicles, 
and there may be tenderness in the line of the prostatic urethra 

4 Examination of the discharge — If the discharge is suffi- 
cient in quantity a smear is taken on a glass slide after washing 
the glans and meatus It may be necessary to strip the urethra 
by running the forefinger along the perineum and under surface 
of the penis from behind forwards m order to obtain a bead of 
discharge A second glass slide is drawn firmlv along the first 
at an angle of 45° so as to spread the film thinly over the surface 
This is then gently heated to dryness and passed three times over 
the flame of a spirit lamp to fix the film Should no discharge 
be obtainable in this way the urine is centnfugalized, and the 
deposit containing the threads is sucked into a pipette, placed 
on a clean slide, and prepared as before 

The prostatic secretion and the contents of the seminal \esiclcs 
are obtained by placing the patient m the knee elbow position 
on a couch or bending o\ er the back of a chair with his hands on 
the seat, and systematically massaging these organs towards the 
middle line, and finally stripping the prostatic, bulbous, and penile 
urethra from behind forwards The secretion is prepared in 
a similar manner to the urethral discharge (p 642) The usual 
methods of staining arc methylene blue and Gram’s stain The 
gonococcus is Gram negative The shreds are found, on micro 
scopical examination, to consist of mucus m which arc embedded 
pus cells and epithelial cells with bacteria As the urethritis 
diminishes, the pus cells become fewer and the epithelial cells 
proportionally greater in numbers Gonococci are found adhering 
to the epithelial cells, within the leucocytes, and free They have 
the characters already described In old standing cases they may 
be very scanty m numbers and difficult to find, and manv films 
must be examined lest they be overlooked In many cases they 
have completely disappeared and have been replaced by a mixed 
infection of other bacteria The gonococcus may persist for as 
long as three years or even longer after the original infection 

An aseptic non gonococcal discharge is occasionally observed 
as a final stage, hut is rare 

Should the examination fail to rev eal the presence of the gono- 
coccus, an artificial urethritis should be created by injecting a few 
drops of silver nitrate solution (1 per cent ) into the urethra 
When a Traction follows, in a few hours or after a day, the dis 
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Ponor and appears dull^iul is K T ° lta refract,Ie 
easily and the radiatm* folds arc w 7 illuminated bleeds 
fitnation, well niarhe<l Tn fl ° , V,cr and ^ eS3 supple The 

base disnppffd Gr^ ,S ° lsc "" 1 ■»« 

but there ore ureas m tSl I f “ IcCrat ‘ oa am wanting 
once from denudation of the emS mm Tl“ e " , " Uhr “ PP “ r 
lacuna) are slit like and the I,J ut " Til! °P™'ng3 of the 
tube passes o\er them a litfte P i! and 08 urethroscope 
m« extend alo, R th™ ,ho e a, F“ ' relb ? ut Tteo -PPoaranccs 
to the bulbous umtlm ot a "‘ Cn , M ''ft" 1 ' or ^ confined 
anterior urethra Ut m P a c bes at any part of the 

surrounding mfiamed^aeunf '£? ammntlon ls found in patches 
large and red „„d a small nomfr opc ' iln 6 3 ot t! “ l«“”® are 
In some cases tbeT„I P pM ma > "o' 10 ,mm «>“■ 
blocked and the conteS" 83 0i w SCTCral lacuna; become 
beads projecting from the n , cc , u "! u;it '' forming reddish yellow 
air distension 8 r °°‘ ° f tic ** bat seen under 

varfng’ertcnt' 1 ""rnfmof"* ar ° P “ tckra ol md " ral ‘on of 

and has lost its snLT m ' ml "“ n0 *» dull red nnd raised, 
urethroscope such a mtch'? ^’ tlUre 0,1 withdrawing the 
one segment of tiL «Pt d,slorla the shaped foWs so that 
and the cental deofl ' 3 TT" 1 b > 0 ^ood, th.ck, tough fold 
opposite side ^ 1011 urct ^ m 18 displaced towards the 

raucous membrane* 1 t{l ' 3 j IS3UC takc3 P !ace tIie surrounding 
ridge appears the and raised U P flnti a 

In thVSLUl firsfc 1 ata e° of an annular stricture 
present The tcrumon^”* coa 8** ,oa ol tLe prostatic sinuses is 
and frequent 1\ ,s thickened and increased m size 

inflame? onfice of th°e ? W 0,d standin S ca scs The swollen 
this is the seat of ridSTn/S” 3 000 *“ dlStWgm3bed wheQ 

of coimiarTt?^Vr~" ^ t ^ e uret hritis has followed an acute attack 
■and are frenuon'ti recen * date the lesions are usually superficial, 
are frequently confined to the prostatic urethra The most 
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useful method of treatment is irrigation of the whole length of 
the urethra and the bladder with weak solutions of astringent 
antiseptics such as nitrate of silver, 1 m 10,000, cautiously in- 
creased to 1 in 1,000 Tins may be earned out by hydrostatic 
pressure 

Janet’s method of urethral Irrigation — The patient lies on 
a couch on a waterproof sheet with a basin between the thighs, 
or stands o\er a basin An lmg&tor con 
taming the fluid, which must be warm, is 
raised to the height of about 3 ft abo\e 
the level of the pehis A glass urethral 
nozzle is attached to the rubber tubing and 
grasped with the right hand, so that the 
rubber tube is controlled immediately behind 
it with the third and fourth fingers (Fig 184) 

The perns is seized with the left hand 
A stream of fluid is first directed against 
the meatus, and then the terminal portion 
of the urethra is washed and eventually the 
whole anterior urethra, fluid being allowed 
to distend the canal gently and then escape 
The patient is now directed to relax all the 
urethral muscles and breathe deeplj , the 
flow is controlled by pressure of the fingers, 
and allowed to pass slowly at first, and 
gradually with greater volume and force, 
until the resistance of the compressor Fig 184 — Rubber 
urethrae is overcome and the fluid flows irrigator tube 
through the prostatic urethra into the frrigaoon 2 of the 

bladder When the bladder is distended urethra 

the patient passes the contents and the 
irrigation is repeated Several pints of fluid are used at each 
sitting Some practice on the part of the patient may be required 
ie/ore the urethra’ sphincter can he reedr’y rehtret? The mjeefrua 
of 20 minims of cocaine solution (1 per cent ) by means of a 
pipette or Gujon's sjnnge will overcome spasm in difficult cases 
Should this prove unsuccessful a soft rubber catheter may be passed 
through the compressor urethr®, the fluid flowing through this into the 
bladder On withdrawal of the catheter the anterior urethra is washed, 
and the patient then empties the bladder, washing the whole length of 
the urethra The irrigations are made daily or every second day 

Instillations — In chrome urethritis confined to the posterior 
urethra instillations of stronger astringents and antiseptics are 
useful Nitrate-of silver solution is employed, usually m 1 or 2 
2 Q 
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per cent strength but occasionally stronger solutions 3 or 4 per 
cent maj be used Zinc sulphate solution, 2 to 4 per cent , js 
eflica cious in some cases 

The instillations are made with a Guj oil’s sjnngc or an Ultz 
mann’s syringe, and are repeated once a week (Fig 185 ) The 
catheter of one of these syringes is passed until the point is felt to 
hesitate at the membranous urethra It now passes on into the 
prostatic portion, and the solution is then injected This method 
should be used with great care There is a danger of prostatitis 
and of epididymitis following the incautious use of strong 
solutions in unsuitable cases 

Applications through tho urethroscope — In the anterior 
urethra patches of chronic inflammation ma> be treated by 
passing the urethroscope tube and applying a solution of nitrate 
of siher (2-4 per cent ) to the diseased area b} means of a pledget 



Fig 185 —Syringe and catheter for instillation into the rostenor 
urethra 

of cotton wool on a earner This is allowed to remain in contact 
with the mucous membrane for one or two minutes and the excels 
of solution mopped up with a dry pledget of wool Occasional 
a specially resistant spot maj be cured by touching it with a 
fine head of solid silver nitrate melted on to a fine wire The 
same treatment maj be applied to the prostatic urethra and to 
the onfice of the sinus poculans through a prostatic tube 

Inflamed and blocked lacunas are treated by cauterization with 
a fine urethral electro cautery or are slit with a fine urethral knife 
Dilatation — 1 In chronic induration, apart from the presence 
of a Btncture, dilatation by large metal Bounds (12-14 14-1 6) is of 
great aalue If necessary, the meatus should be slit in order to ac 
commodate the sounds, which should be passed once or twice a week 

2 This dilatation maj be followed by irrigation by Janets 
method (p 657) 

3 The combination of dilatation with the application of anti 
septic and stimulating ointments has long been used The oint 
ment mav be smeared on the ordinary smooth conical metal sound 
or on a apcciallj constructed sound with longitudinal grooves (four 
to sue) in which the ointment is earned An ointment suggested 
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by Mena has the following composition ■ Bals peiu\ 2, argenti 
nitras J, cera flav 2, butyr cacao IOO 

4 Eoltmann'a dtlators — A number of forms of graduated 
dilator have been introduced, the most perfect of which is that of 
KoDmann {Fig 156) It consists of smooth metal strips (four in 
number), which are separated by turning a screw m the handle, the 
amount of dilatation being indicated by a dial Straight dilators 
are used for the anterior, and curved for the posterior urethra The 
dilator is smeared with lubricant and introduced In the earlier 



A, Curved Tor prwretic urethra B Curved and itruifht for proitet e and bulfaoul urethra 
C Straight for antcr or urethra 


dilators a fine rubber covering was used to pre\ent injury of the 
mucous membrane bj the blades, but no rubber eo\ enng is re* 
quired for the most recent models The screw is gently turned to 
28 or 30 at first, and this is maintained for ten minutes Later, 
higher numbers are reached and the length of time is extended 
The dilatation is performed once or twice a week 

5 Irrigating dilators — Provision is made m the instrument 
for irrigation of the urethra with a stream of weak antiseptic 
(sihec nitrate, 1 in 10,000) during the dilatation 

Urethritis and Marriage 

This subject assumes a serious importance owing to the gra\ e 
results of gonococcal infection in the female 

It is necessary to demonstrate the absence of the gonococcus 
After an acute gonorrhoeal urethritis, when the discharge has 
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entire!) disappeared and the unne is clear and contains no shreds, 
there is a possibility that gonococci raav still lurk in the lacuna? 
itnd in the prostate and that they may reappear on connection 
The tests that ha\c already been described must be carclull) 
cmplo)ed {s°e p 653) 

The examination ma) be summarized as follows — 

1 Examination of the deposit of centnfugahzcd morning 
mine 

2 Urethroscopic examination of the anterior and posterior 
urethra 

3 Examination of the urine passed or of washing of the urethra 
after dilatation b\ sounds or dilators 

4 Examination of the contents of the prostate and seminal 
v-3icles obtained b) massage from the rectum 

5 Elimination of an artificial discharge produced b) instllla 
tion of nitrate of silver solution (1 per cent ) 

6 Examination for discharge after the injection of gonococcal 
a iccme 

Should these methods fail to demonstrate the gonococcus a 
iHa) of at least two months should still be insisted upon before 
marriage is permitted 

In chronic urethritis with the presence of gonococci similar 
means should he adopted to ascertain if the gonococcus is present 
and a longer period (four to sue months) 13 necessary alter the 
diplococcus has disappeared 

In non gonococcal infections the same ngul care need not be 
taken The urethritis Bhould be treated and discharge must ba\e 
disappeared before marriage can be allowed, but the presence of 
a feu flakes in clear unne cannot be looked upon as a bar to 
marriage provided the gonococcus can be excluded 



CHAPTER XLIX 

URETHRAL CALCULUS-FOREIGN BODIES 

CALCULUS 

There are two \aneties of stone in the urethra — (1) primary, 
when the calculus originates m the urethra , (2) secondan , when 
a migrating calculus is arrested m the canal 

Etiology.— Pnmaiy calculi take ongin in phosphatic crusts 
deposited upon a raw surface m the urethra This is more likely 
to occur when stricture is present and the unne tends to hang ” 
in the tube A small portion of phosphatic deposit detached 
from such a surface forms the nucleus of a stone on which fresh 
deposit accumulates I have seen a case m which a ring like 
urethral calculus formed after rupture of the urethra (p 635) 
Calculi which form in pockets connected with the urethra 
have a similar ongin In the anterior urethra the diverticula may 
be congenital or may result from operation stncture, or the rupture 
of cysts or abscesses Many cases of prostatic calculi are of this 
nature, and a history can be obtained of a prostatic abscess which 
ruptured into the urethra at a pre\ious date 
Secondary calculi are passed from the bladder 
In the old operation of lithotnty the fragments of the crushed 
stone were passed by the patient and might become arrested and 
form the nucleus of a urethral calculus \ 

Pathology. — Pnmarv urethral calculi are always phosphatic 
They are composed of calcium and magnesium phosphate or 
calcium carbonate, and sometimes ammomo-raagnesium phos 
phate Secondary calculi contain uric acid, calcium oxalate, or 
other ingredients found m renal and vesical calculi This forms 
the nucleus, usually of small size, around which phosphates are 
deposited m la \era 

Lieblein and Finsterer have described calculi composed of urates, 
with or without phosphates or oxalates which they considered 
from the absence of symptoms of descent to hare be®n formed 
in situ, and Monsarrat made similar observation® in regard to 
three calculi containing calcium oxalate 

Increase in size is aiwa}-3 most extensive at the res teal end of 
the calculus As the calculus grows it becomes moulded lo 
the shape of the urethra, and the urethra itself is gradually 
661 
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dilated Verj large calculous misses are occasionally found 
These are usuallj m the form of two or several calculi the points 
of contact being worn and faceted the one segment fitting accu 
rately into the other sonwUmes m the form of a ball and socket 
joint I removed from the urethra of a man aged 60 a cal 
culu3 which weighed 750 gr, measured 4£ in m length and 
consisted of two pieces~7acetcd at the contiguous surfaces The 
entire mass formed n cast of the dilated prostate urethra a 
narrow neck at the membranous portion and a long expansion 
filling the bulbous urethra as far as the peno-scrotal junction 
(Fig 187) 



Fig 187 — Urethral calculus m two pieces weight 750 gr 
which formed a cast of urethra 

Oa ha nfht U wan a cait of the 4 lain! proatatie portion (baa • conuriCT oa eorrfipond n< 
to the ninbrutai port oo i and to the left a eaat of lha bu boea artihra aa fit aa the ego 
mtnwrnrnt o( the pan t pot loo 

Multiple stones are due to fracture of a single stone and a 
nucleus only exists m one of them When a calculus occupies 
the prostatic urethra and projects into the bladder, phospbatic 
material is rapidl} deposited on the intravesical portion so that 
an umbrella or mushroom like form is given to the stone 

C ilcuh may he in anv part of the caual According to Enghsch 
the calculus ts lodged m the membranous (and prostatic) portion in 
42 per cent , in the bulbous urethra in 18 G per cent , m the 
scrotal and penile urethra in 28 2 per cent and in the foasa 
naviculam in 11 per cent In the majority of cases one or «>ereral 
strictures of the urethra coexist The calculus frequently hes 
behind a stricture, or between two strictures Unnarj fistuhe 
aTe occasionally present in the perineum. 
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I have operated in a case where a large stone occupied the 
prostatic urethra There was congenital stenosis of the bulbous 
urethra and a large congenital urethra rectal fistula opening behind 
the stricture 

A calculus may he in a pouch communicating with the anterior 
urethra either in its bulbous or penile portions or in a pocket m 
the substance of the prostate A portion of the calculus usually 
projects into the urethra, and mav be joined to the extra urethral 
portion by a neck A groove is present on the urethra! portion, 
forming a gutter for the passage of the unne 

Symptoms. — A migrating calculus most frequently becomes 
impacted in the urethra in children, but the accident may occur 
at an) age 

1 Impaction o* a migrating stone. — In adults there is fre- 
quently a preliminary attach, of renal colic when the stone is pass 
mg down the ureter, followed, it mav he by a quiescent interval 
of several days In children this is usually absent The patient 
feels something enter the urethra during micturition and then 
there are sudden arrest of the stream, intense pain, and continuous 
Ineffectual straining, with the passage of a few drops of blood 
Complete retention of unue not infrequent!) follows On pass 
ing a metal catheter to relieve the obstruction, the compressor 
urethra is found spasmodically contracted, and the click of a 
stone is felt in the prostatic urethra The instrument rna) push 
the calculus before it into the bladder, or may pass alongside it 
The calculus may be felt from the rectum Recurrent attacks 
of difficult micturition or even complete retention, occur when 
the stone becomes impacted behind a stricture of the bulbous or 
penile urethra Here the calculus can be felt on palpating the 
perineum or the penile urethra Occasionally the stone becomes 
impacted in the fossa naviculans and can be readily felt 

2 Stone in the urethra — W hen the calculus has been pres 
ent in the urethra for a considerable time it ma> hav e reached 
a large size without causing great inconvenience In a case under 
my care the stone had been thirty years in the urethra There 
are pyuna and usually a urethral discharge, difficult micturition 
with a small distorted stream, frequent micturition and discom 
fort Urinary fistulas raaj be present Frequently there is a 
stricture, to which the symptoms of obstruction may be 
ascribed 

On palpation of the penile or bulbous urethra, or by rectal 
examination, the stone can be felt m either the anterior or the 
posterior urethra On examination with the urethroscope a 
greyish white stone C3u be seen (Plate 48, Fig 3, facing p 596), and 
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a metal sound is arrested with a metallic click If several calculi 
are present, characteristic grating can be felt 

The X rajs show a shadow m the line of the urethra (Plate 
*50, Fig 2, facing p 032 ) 

Treatment.— A. migrating calculus of the prostatic urethra, 
is usually pushed back into the bladder on passing a catheter 
It should then be either evacuated with a hthotntj cannula and 
bulb, or crushed and removed If the calculus is not pushed back 
into the bladder uith the catheter, the instrument should be tied 
m place for a few dajs,and on removing it the atone will probabh 
be expelled A calculus at the fossa nnviculans can usuallj be 
coaxed out of the urethra with a bent probe If necessary, the 
meatus should be slit downwards to allow of its removal 
A fixed calculus of the prostatic urethra should be removed 
by median penneal section, and if it is embedded in a sacculus, 
care should be taken to destroj the wall of this pocket The 
bladder should then bo searched for vesical calculi, and these 
removed with lithotomj forceps In the bulbous urethra an 
extensive operation maj be necessary for the Temoval of large 
calculi and when fistulas are present a plastic operation will be 
required at a later date 

Small calculi in the penile and bulbous urethra can sometimes 
be removed bj urethral forceps when no stricture is present , but 
when the) he behind a stricture external urethrotomy is neces 
sarj , the stricture being cut at the same time 
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FOREIGN BODIES IN THE URETHRA 
A large variety of foreign bodies mav be found in the urethra 
of erotic individuals, and portions of surgical instruments may 
be accidentally left m the canal during operations The following 
is a selection Large jet button, pipe stem, glass rod, hat pm, hair- 
pin, needle, piece of wood, pencil, rubber tube, feather, blade of 
straw, roll of paper, coin, portion of a catheter or bougie Foucet 
describes the case of an Arab who hid in his urethra two gold 
chains, a small cross, the handle of a cup, two pieces of bone, two 
fragments of teeth, a pearl, and a portion of whetstone Frag- 
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ments of bone may penetrate and become lodged in the urethra in 
fracture of the pelns or osteitis of the pelvic bones 

Symptoms. — The foreign body does not usually remain for 
long in the urethra Either it is forced out b) the urine or re 
mo\ed by the surgeon, or it mav pass backwards into the bladder 
When it remains m the urethra there is a purulent discharge, 
pain, burning and haemorrhage, increased by erection Frequent 
micturition, difficulty dribbling, and sometimes complete reten 
tion occur When alkaline cjstitis is present the foreign bod) 
is quickly encrusted with phosphates Periurethritis and pen 
urethral abscess maj result 

The foreign body 13 usually lodged in the fossa navicuhris or 
the bulbous urethra, rare!) in the prostatic urethn, or partly in 
the prostatic urethra and partly in the bladder 

Diagnosis. — -The patient frequently conceals the fact that he 
has introduced a foreign bodv, and the diagnosis is made on 
palpation of the urethra or on passing a sound or urethroscope tube 
Treatment.— The foreign body may be swept out b> the 
stream of unne if the meatus is compressed during the flow and 
then suddenly relaxed A long, firm bod) may be pressed out 
from the penneum or penis Meatotomj is frequentl) necessary . 

A pm with round head lies in the urethra, with the head bladder 
wards and the point buned in the mucous membrane The point 
should be manipulated through the skm and the pm drawn out 
The head is then reversed, and pushed towards the meatus until 
it projects from it 

Small objects or portions of a catheter may be withdrawn b) 
means of long fine urethral forceps and a magnet has been used 
to remove an iron foreign bodv (Hofmeistcr) 

The urethroscope is used to diagnose- and also to remove 
foreign bodies, urethral forceps being passed along a large urethral 
tube If these measures fail external urethrotomy should be 
performed and the foreign bod) Tcmo\ed W hen the foreign body 
ha? tn J be prostate urethra it mdl ho easier to push it had into 
the bladder and deal with it as a foreign body of the bladder 
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CHAPTER L 

STRICTURE OF THE URETHRA 

Stricture of the urethra 13 congenital, inflammatory, or trau 
matic Congenital stricture has already been described (p 612) 

The normal urethra is a collapsed tule until elastic and con 
tractile walls In stricture the wall loses its elasticity and 
becomes rigid 

Etiology. — The female urethra is Aon rarely affected 
Acquired stricture has been obsened in male infants, but in the 
great majority of cases the age is between 20 and 40 

The most frequent causes of stricture are traumatism and 
chronic inflammation the latter being the more common 

Of 1244 cases of stricture treated at the Bellevue Hospital, 
New \ork and reported by Campbell, one was considered to 
be definitely congenital, 23 were traumatic and the remainder 
Averc of inflammatory origin 

The chronic urethritis which causes a stricture is gonorrhoeal 
in origin in from 90 to 95 per cent of cases (Antal) Martens 
found that 129 out of 180 cases of stricture were of this nature 
The urethritis is not necessarily severe in the acute stage, but 
is prolonged m a chronic form Any condition which tends to 
prolong the inflammation m chronic urethritis, such as a narrow 
meatus phimosis, hi pospadias with contracted meatus, injudicious 
treatment bi means of strong injections, alcohol, and exposure, 
acts as a predisposing cause Rarely, chronic urethntis due to 
tuberculosis of the urethra or diabetes produces stricture Syphilis 
has been known to cause stricture in the tertiary stage, or stricture 
may follow a urethral chancre of the fossa naneulans Non 
gonococcal urethritis rarely causes stricture, as the lesions are 
superficial 

Individual idiosyncrasies exist m regard to the dev elopment 
of thick, dense strictures of the urethra, and the alcoholic habit, 
exposure to a bard climate, and neglect of regular treatment play 
important roles 

Pathological anatomy.— In traumatic stricture fibrous tissue 
develops in the space between the seiered ends of the ruptured 
urethra The extent of this depends upon the distance between 
the ends of the urethra and upon the subsequent destruction of 
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tissue by necrosis irom the injury or sloughing from septic com 
plications The lesion develops rapidly and is single Occasionally 
there is a thin, supple band involving the raucous membrane, 
hat more often there is a thick, tough, sharply defined mass of 
fibrous tissue involving the mucous and submucous coats and the 
cavernous tissue, and sometimes also the penneal tissues and 
skin The narrowed lumen is eccentric and irregular 

Gonorrheal stricture is usually multiple Of 100 cases of 
stricture examined by urethroscope and bougie, 3 were traumatic 
and single, and the remaining 97 cases were gonorrheeal Of these, 
23 were single, 42 had two strictures, 27 had three strictures, and 
5 had four strictures 

The part most frequently affected (72 per cent ) is the bulbous 
urethra Strictures of the penile urethra alone are comparatively 
uncommon, only 0 per cent being situated between 1 and 3£ m 
from the meatus Multiple strictures affecting both the penile 
and the bulbous urethra are, however, more common (22 per 
cent) The prostatic urethra 13 very rarely affected m gonor 
rhu.nl stricture 

To explain the fact that the majority of strictures occur in the 
bulbous urethra 5 or 5£ in from the meatus, it has been held that 
the bulbous urethra is the most dependent part of the fixed curve 
of the urethra, and here the discharge of a gonorrheeal urethritis will 
collect But in the recumbent position this is not the most depen 
dent part of the curve and there is not necessarily any collection 
of discharge at this part I hold the view that the floor of the 
bulbous urethra just in front of the membranous opening is the 
point of the fixed curve on which the full force of the stream of 
urine impinges when the bladder is emptied and m acute gonor 
rheeal urethritis damage is produced by this force Excessive 
infiltration occurs, and later stricture develops Analogy may 
be drawn with the frequent localization of disease to the arch of 
the aorta 

”\\ hen multiple strictures are present they may be distributed 
over almost the whole length of the anterior urethra, but the 
parts of the canal lying between them are not cicatricial Exten 
sive fibrosis of the mucous membrane may, however, be found, 
the fitrictured part measuring an inch or more, and in rare cases 
almost the whole length of the anterior urethra appears to be 
sclerosed It is rare that the lumen is entirely obliterated, but 
such cases have been recorded Short of this, the size of the 
stricture varies from a lumen admitting a bnstle to a fine linear 
fibrous ring which very slightly diminishes the lumen when the 
canal is fully distended 
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The stricture may he a fine elastic band of fibrous ti«sues 
Tfhtch either involves the whole of the circumference (annular 
stricture, Tig 188) or one part — the floor, roof, or sides of the wall, 
or it rrm form an i o la ted 
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188 — Annular stricture of 
the bulbous urethra 
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Fig 189 — Stricture of the bulbous 
urethra, with recent false passage 


band stretching across the 
lumen (bridle stricture) 
Tlit latter is usual!) pro 
dticod from an annular stnc 
tuic b) a false passage (1 »g 
189) being made through 
the stricture tissue b) the 
point of an instrument care 
le&3h handled The fals<= 
passage lies below the !u 
men of the stricture has a 
calibre ns large as that of 
the stricture, tmd is only 
separated from its lumen 
b) the bridge of tissue 
w Inch is named a bridle 
In old standing strictures 
the fibrous tissue is hard 
tough nnd avascular (car 
tihiginous stricture) The 
lumen is central or eccen 
trie according to whither 
the fibrous tissue develops 
even!) around the whole 
circumference or i» more 
abundant at one part In 
the normal urethra the 
clastic walls are m close 
contact in a stncturid 
urethra there is a perma 
nent lumen at the stricture 
The histological change* 
cons st in proliferation of 
the epithelium and ehangi- 
from the transitional to a 
squamous type and «cle 
rosis of the subepiihehal 
tissue, so that a dense 
avascular inelastic fibrous 
Ia)er develops This in 
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vades the submucous tissue and the tissue of the corpus spon 
giosum 

The earliest stage is an infiltrated patch in the mucosa in 
the course of a chronic urethritis Sclerosis of this patch is the 
commencement of the stricture, which increases fay circular 
traction on the mucous membrane (Plate 48, Fig 2, facing p 596 ) 
When the narrowing has progressed so far as to cause obstruc- 
tion to the flow of urine the force of the stream drags and tears at 
the stricture during micturition, and, I believe, beeps up and 
increases the chronic inflammation that is already present Where 
the lumen of the stricture is very small and the stricture tissue 
supple, the stream of unne probably drives the stricture forwards 
and balloons it inside the urethra at each micturition In support 
of this view it will be found that m multiple stricture the narrowest 
stricture is nearest the bladder, and this is the one which is exposed 
to the full force of the stream 

The urethra behind the stricture shows chronic inflammation 
and dilatation Vegetations and ulceration are frequently present 
The bladder muscle 13 hypertrophied, and cystitis is common 
There may be acute retention of unne, or the bladder may be 
chronically distended It is, however, the exception, apart from 
complete retention, to find residual unne 

The ureters, and eventual!} the kidneys, become dilated, and 
ascending septic pyelonephritis is usuall} present m longstanding 
cases 

Incidence of stricture — It is interesting to note that the 
cas®s of urethral stricture seen at hospitals are less numerous and 
less severe in type than those formerly dealt with An examination 
of the number of stricture patients admitted to the wards of St 
Peter s Hospital shows that there has been a progress^ e fall during 
the last thirty jears (Chart 10) In 1901, there were 137 cases 
admitted, 78 of which underwent internal urethrotomy and 11 
external urethrotomy In 1931 there were 32 cases of stricture 
admitted, in 18 of these internal urethrotomj, and in 5 external 
urethrotomj , was performed This does not indicate the total num- 
ber of stricture cases treated at the hospital, for the majority are 
dealt mth in the out patient department, but it does give some idea 
of the proportion of serious cases requiring operation During this 
period the number of cases of other forms of obstruction has in- 
creased In 1901 there \sere 44 cases, and in 1902, 67 cases, of 
prostatic obstruction admitted, whereas m 1931, 166 cases of 
prostatic obstruction were treated m the wards of the hospital 
This change m the type of cases admitted for obstruction is shown 
graphically in the chart 
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Symptoms. — In cincture of large calibre the only symptom 
m3y be a persistent purulent discharge (gleet) 

In stricture with small lumen other sjmptoms develop The 
stream is small thin, twisted, forked, or eprajed or it maj appear 
in thort jets or onlj in drops None of these 13 characteristic 0 ! 
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Chart 10 — Showing number of cases of strictures (continuous 
dark line) and enlarged prostate (dotted line) admitted 
St, UeVera ftoca 19QI to 1931 inclusive 

stricture, although they are frequently present The projection is 
feeble, instead of the stream performing a full curre it drops 
•vertically There may be a pause before micturition commences, 
the latent period lasting for a few seconds to two or three minu es 
The patient strains to pass urrne, and the stream, poor throug 
out, tads off at the finish into a feeble dribble 
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Frequent micturition is usually due to chronic urethritis of the 
prostafic urethra or to cystitis , occasionally, however, it develops 
without inflammation being present 

Pam may be felt at the seat of the stricture during micturition 
Usually, however, the patient is unconscious of any urethral sensa 
tion Pam at the external abdominal rings may be due to hernia 
from straining In the absence of this cause it is caused b) dila 
tation of the lower end of the ureter Pam in the posterior renal 
area is the result of bach-pres3uie on the kidney The patient 
may feel pain over one kidney each time he passes water, due to 
tos3 of sphincter action of the lower ureter 

Pam on ejaculation and reflux of semen mto the bladder occur, 
and are a cause of sterility 

Transient retention mav occur, the patient being unable to 
pass urine for a few minutes to half an hour, or even longer, and 
then the flow gradually recommences 

Acute total retention of urme is caused by a chill, an excess 
of alcohol, dietetic indiscretion, or sexual excess The stricture 
is usually narrow, but not infrequently the cabbre is compara 
tively large (8 or 10 Fr) The patient complains of severe supra 
pubic cramping pain which occurs in paroxysms with intenals 
of aching He is pale, the skin often pale and perspiring 
The bladder is felt as an oral suprapubic swelling No unne 
escapes, or only a few drops are passed from time to tune In 
some cases there is a remarkable absence of pain, the patient 
complains of inability to pass water, and the bladder is found 
distended 

Retention of unne in stricture is due to spasm of the com 
pressor urethras muscle, or to congestion of the mucous membrane 
at the stricture, or to both these factors combined In a few 
cases it may result from temporary paralvsis of the bladder, due 
to cystitis or over distension 

Incontinence of urine is observed in narrow strictures and 
takes seveza) Swsas A sms)) quantity nS nuns xaay be jstamsd 
in the urethra behind the stricture and dribble away after mic- 
turition 13 finished Some escape of unne occasionally takes 
place on walking or exertion, from distension of the urethra be- 
hind the stricture and weakening of the sphincter Involuntary 
dribbling of unne is observed when the bladder is chronically 
over distended 

In the later stages of stricture chrome cystitis is almost invari- 
ably present and the bladder becomes contracted, so that there 
is frequent and painful micturition day and night In long 
standing stricture dilatation and septic infection of the ureters 
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and kidneys lead to symptoms of urinary Bcpticsemia and of renal 
failure (p 141) 

Examination of the urethra. — A circumscribed cartihginous 
stricture of the penile urethra, and occasionally one situated m 
the bulbous urethra, can be felt on palpation, and is more dis 
tmet when felt upon a bougie Normal!} a 25 oc 20 Fr should 
pass frcelj along the urethra into the bladder A large gum 
elastic bougie (20 or 21 Fr ) shonld he introduced gentl} along the 
canal, and if it is arrested at an} point it should be withdrawn, 
the distance from the meatus being noted on the bougie Spasm 
of the compressor rarclj causes obstruction which resists gentle 
pressure with a bougie of this size The position of the obstmc 
tion maj be well in front of the membranous urethra, so that 
no confusion need ansc 

The hard inelastic sensation given bv a carttlagmous stricture 
is quite distinctive 

V more resilient sensation is imparted b} an elastic fibrous 
stricture With practice it is possible to distinguish between 
this and obstruction by a fold of mucous membrane Smaller 
instruments are passed until one which will enter th<* lumen of the 
stricture is found 

W hen the stricture is of fairly large calibre a bougie a bode 
mnv be used This lias an acorn tip When this is passed through 
the stricture and withdrawn the shoulder of the acorn hitches at 
the stricture and tho length of the stnetured portion can be 
in°isured 

The urethroscope is of great use m the diagnosis of stricture 
After introducing the tube and applying the lantern, the air pressure 
is turned on and the urethra becomes inflated The stricture is 
xeadil} diagnosed and examined b} this means (Plate 48, Figs 3, 4 
facing p 596) strictures of large calibre are recognized and through 
the lumen of the first stricture others may be seen The opening of 
the membranous urethra, which is seen as an arch on full distension, 
should be distinguished from a stricture 

Diagnosis. — 1 Spasm of the compressor urcthrcs (spasmodic 
stricture) is caused by acute or chrome inflammation of the pros 
tatva within. The eyrogtaraA ixt 4vSku.lt micturition 

and increased frequence, with a varjing amount of urethral dis- 
charge or only urethral threads m the unne The difficulty in 
these cases is intermittent in character At one time the flow of 
unne is free and the stream good , at another time there is diffi 
■cultv and even retention In organic stneture there is a bxsforv 
of gradually increasing difficulty in micturition 

On passing a large bougie obstruction is encountered at 6 m 
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from the meatus, but gentle continuous pressure succeeds in o\er 
coming this resistance, and the bougie passes readily into the 
bladder Occasionally the spasm is so tense that it is impossible 
to overcome it by pressure l he urethroscope and air distension 
will then be necessary to distinguish between spasmodic and 
organic stricture 

2 Malignant disease of the prostate gives rise to symptoms of 
gradually increasing obstruction The onset of symptoms in 
stricture dates from a much earlier age than that of malignant 
disease of the prostate The obstruction to the passage of msiru 
ments is at the apex of the prostate, and rectal examination shows 
a hard, nodular prostate 

Complications. — The following are complications that may 
be observed — 

1 Retention of unne 

2 Septic complications 

Acute or chronic urethntis 

Periurethral abscess 

Acute or chrome prostatitis 

Epididymitis 

Cystitis 

Pyelonephritis and pyonephrosis 

3 Extravasation of urine 

4 Fistula 

5 Stone in the urethra and bladder 

6 Malignant growth of the urethra 

Retention of unne has already been described 

In old standing and neglected strictures infection of the unne 
is almost invariably present This 13 usual] r caused by the use 
of septic instruments, rarely zt is hamiatogenous m origin For 
many years the infection may be confined to the urethra behind 
the stricture and to the bladder, with the addition of chronic 
prostatitis There are frequeut micturition, scalding and pain, and 
the ur/ae cosisms pa p mac ay and txartena The temperature js 
normal with an occasional nse to 100 2° F , or there may be a 
slight evening nse for some months at a tune At any time acute 
septic complications may supervene, such as periurethral abscess, 
extravasation of uxme, acute prostatitis epididymitis, or au ascend- 
ing infection causing cystitis and ascendmg pyelonephritis and, if 
obstruction takes place at the upper end of the ureter, py onephrosis 
develops Fistula is a complication of old standing stricture, and 
usually follows penurethril abscess Stone m the urethra is a 
not uncommon complication, malignant growth is rare These 
conditions will be described later 

2n 
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Prognosis — An aseptic inflammatory stricture is amenable 
to treatment by dilatation and operation and there is a good 
prospect of cure without permanent dam ige to the urinary organs 
Traumatic stricture is less favourable to complete cure 
When sepsis has been introduced the prognosis is much less 
favourable and when it persists for some yean untreated or 
intermittently treat* 1, renal complications make the prognosis 
aery serious 

Treatment — The methods of treatment jn use are (I) dila 
tation and (2) operation 

1 Dilatation — Metal instruments or flexible bougies of Bilk 
or cotton web coated with certain preparations, are used 

Metal instruments may have a conical or, better a bulbous 
end The graduation varies slightly with the individual mstru 
ment-mnher and the instruments bear two numbers which show 
the size at the tip and at the thickest portion of the shaft Metal 
instruments have the advantages of withstanding boiling so that 
they last for many years and of having a smooth highly polished 
surface that is easily kept surgically clean They are specially 
useful in certain tortuous strictures in cartilaginous strictures 
and in strictures that have been dilated up to a large size and 
still require the occasional passage of on instrument The lower 
size metal instruments arc apt to injure the urethral mucous mem 
branc and should be handled with the greatest caution. When 
not in use metal instruments should he smeared with vaseline 
before being laid aside They should be replated on the first sign 
of cracking or scaling of the nickel 

Gum elastic instruments or bougies should be pliable or resilient 
A good bougie tapers gradually to a bulbous or olivary tip and 
presents no abrupt shoulder The shalt should be stiff but the 
half of the instrument next the tip shoul 1 bend readily to the touch 
Whalebone bougies are dangerous instruments and should not 
be used Bougies arc graduated according to a French scale 
which indicates the circumference in millimetres or to on English 
scale similar to that used for metal instruments 

The French bougies possess the advantage of an exact and 
constant measure and they ascend by finer gradations of size 
(roughly 3 French to 2 Lngbsh) 

Pliable bougies ora less likely to damage the urethral mucous 
membrane than are metal instruments They arc especially useful 
in the smaller sizes and are preferable for the dilatation of most 
strictures up to 21 or 22 Fr size Beyond this sue they are stiff 
and unwieldy and should be replaced by steel instruments 

There are three essentials to the satisfactory passage of an 
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instrument m a case of stricture o! the urethra the instrument 
must be aseptic, well lubricated, and used with a gentle hand 

The sterilization of urethral instruments and the suitable 
lubricants arc described at p 602 

It is lack of the third essential — a delicate touch — that accounts 
for most of the accidents which result from the passage of urethral 
instruments 

The method of passing instruments is as follows The surgeon 
stands upon the left side of the recumbent patient and handles 
the instrument with his right hand while he manipulates the perns 
with his left (rigs 102 5, pp 386 388) In the introduction of a 
steel instrument the perns is grasped behind the glans by the thumb 
and forefinger, and the tip of the instrument inserted into the 
meatus, while the shaft of the instrument lies transversely across 
the left Scarpa’s triangle The handle of the instrument is now 
earned gently towards the patient’s abdomen and onwards to 
the middle line, and gradually raised meanwhile, so that the 
point drops downwards and backwards Dunng this manceuvre 
the left forefinger and thumb thread the penis upon the instru 
ment The handle is lightly held between the nght forefinger 
and thumb, and the slightest hitch receives instant attention 
If the instrument is stopped at the stricture, a smaller is tried 
until one is found that will pass As the point passes down 
to the bulbous urethra the left hand lea\es the perns and the 
fingers are used to support the perineum The point of the 
instrument passes into the membranous urethra as the handle 
becomes vertical and swings downwards, and the left forefinger 
and thumb replace the nght while the handle is gently depressed 
between the thighs and pushed onwards 

In passing elastic bougies the operator has little power of 
changing the direction of the point of the instrument, and the 
passage of the bougie mto the membranous urethra depends upon 
its pliability The perns is grasped behind the glans by the thumb 
and forefinger of the left hand and kept on the stretch to render 
the urethra straight and obliterate the folds in its walls The 
bougie is introduced and lightly held by the corresponding digits 
of the right hand If the instrument engages in the stricture it 
is pushed gently onwards If the point is arrested it is with 
drawn a little and again pushed on If the attempt fails a smaller 
instrument should be selected, and so on until the size that will 
pass is reached If on the other hand, the bougie first passed 
lies loose in the stncture, a larger instrument is passed until the 
size is reached which is lightly gripped bj the stricture This 
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“fitting” a stricture with an instrument must be distinguished 
from dilatation o! the stricture 

In attempting to pass an instrument through a small stricture, 
filiform bougies arc ernploj ed (Fig 190 ) They should cot be used 
until the operator is satisfied that he is really dealing with a small 
stricture for the point of a filiform bougie readily catches m any 
fold of mucous membrane and for this reason may fail to pass 
where a stricture of comparatnclj wide calibre is present, or where 





Fig 190 — Passage of a filiform bougie through narrow 
stricture of bulbous urethra 
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the obstruction is spasmodic m character If the filiform bougie 
fads to pass it is withdrawn and gcntlj advanced again On 
further failure the tip of the instrument is bent to an angle and 
the bougie again introduced The face of the stricture is now 
searched by turning the bougie round and testing the different 
parts of the circumference If this manoeuvre fad it should be 
repeated with another filiform bougie A synngeful of oil may 
be injected into the urethra and the meatu3 gripped with finger 
and thumb to retain the oil while at the same tune the searching 
of the face of the stricture is continued If this be unsuccessful, 
a number of filiform bougies should be passed into the urethra, 
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and will engage in any pockets or false passages By trying 
each bougie separately, one of them may pass on through the 
narrow opening 

It is sometimes of assistance to pass a large bougie down to 
the face of a stricture, and after withdrawing it to pas3 a filiform 
one In this way the opening of the stricture may be centred 
and obstructing folds of mucous membrane pushed aside If 
these attempts fad and no retention be present the patient should 
be replaced in bed and a brisk purge administered A further 
trial should bo made next day, and will usually be successful An 
instrument sometimes passes readily when the patient is under 
an anesthetic, after all other methods have failed 

When several strictures are present, a bougie smaller than will 
fit the anterior strictures will be required to negotiate the second 
narrowing, for if the instrument accurately fits the first stricture 
it can only be pushed straight onwards without in the least alter- 
ing the direction of the point A stricture which lies immediately 
in front of the membranous opening of the urethra will give rise 
to difficulty in the passage of instruments, for the membranous 
opening is on the roof of the bulbous urethra, and the bougie 
impmges upon the floor of the canal, which rises up towards this 
opening In these cases it is often necessary to resort to a rigid 
metal instrument, the point of which is more easily guided into 
the membranous opening 

Routine treatment of stricture. — The majority of strictures 
of the urethra are amenable to dilatation b\ instruments Dilata- 
tion is earned out in three ways. 1 As intermittent dilatation 
u As continuous dilatation in As rapid dilatation 

1 Intermittent dilatation is the best method of treatment of 
the majority of strictures, and is carried out m the following 
manner: The diagnosis of stricture having been made by the 
passage of a bougie of large size (say No 20 Fr ) down to the stric- 
ture, the next step is to “ fit ” the stricture with its proper size 
of bougie A much smaller instrument is at once tned (say No 10 
Fr), and, if this fail to pass, successively smaller numbers are 
used, resorting at length, perhaps, to a filiform 

When a bougie is found that passes, it may he loosely in the 
stricture , and if so, a larger Bize is passed until the proper size 
is reached which passes but can bo felt to “ fit ” This size is 
noted, no attempt being made to dilate the stricture by passing 
larger instruments An interval of four to six days is now allowed, 
and the size which fitted the stricture is again passed, and is 
followed by the next size larger m the scale, and this is repeated 
after a similar interval The scale is thus gradually ascended until 
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the size of the stricture has reached 21 or 22 Fr Above this size 
the gum elastic bougies become too rigid and too difficult to guide, 
and steel instruments should be emploved 

During the ascent of the scale the interval between the m 
strumentations should gradually be extended At 14 Fr a week 
maj mtenene at 18 Fr a fortnight, at 20 Fr three weeks and 
with the larger steel bougies (12-14, 13-15, 14-10) a month should 
elapse If all goes well this will be extended to two months, 
three months and finally the patient will call once in six months 
or once a jear to ha\o an instrument passed 

No absolute rule can bo laid down ns to the largest size to 
which the urethra should be dilated The natural size of the 
canal vanes m different individuals If necessary, the meatus 
should be incised Hi order to let large sized bougies pass In 
most individuals the urethra should admit a bougie of 22 Fr 
calibre and it is advisable to dilate a stricture bejond this if 
possible 

The urethra should be syringed before and after the passage 
of the bougie with a weak solution of permanganate of zinc (1 m 
6000) or of silver nitrate (I in 10 000) 

Dunng the dilatation, and especially during the earlier part of 
the treatment unnary nnti«eptica should be administered Uro- 
troprne C gr thnee dadj , hetraltn 7 gr., helmitol 7 gr , and bone 
acid 10 gr are among the best of these 

When the intervals between the passage of instruments are 
prolonged to a month, the patient may take these medicines for 
two days before and two days after the operation 

A slight gleet often accompanies stricture, and should he 
treated by the patient u'nng an injection night and morning with 
a hand syringe Permanganate of zinc, { g r to the ounce or 
sulphocarbolate of zinc m the strength of 1 per cent, is a 
suitable injection 

The dilatation of the stricture will remove the principal cause 
of the discharge The time taken lor the treatment vanes accord 
ing to the behaviour of the stneture At the end of three mouths 
the patient may be requiring a large steel bougie to be passed 
once m two months It is seldom that a case can be dismissed 
before the end of six months or a y ear More often the treatment 
extends over eighteen months or two j ears Some patients, 
especially those belonging to the hospital class, are careless and 
irregular in their attendance and after a time the stneture gets 
into a callous condition which is beyond the hope of complete cure 
* Strictures which have not become tough and leathery fr 0 ™ 
long duration, irregular treatment, and prolonged irritation from 
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chrome inflammation, will be cured by this means. A few of 
the^e relapse after a year or two, and require an instrument at 
long intervals 

In cases in which the patient gives a history of dribbling aud 
the clothes are saturated and the prepuce sodden with the leakage, 
the surgeon should at once resort to filiform bougies, for the stnc 
turo is of very small calibre Whcro a filiform bougie is the largest 
instrument that will pass, we have to deal with either a -very 
narrow stricture, or a moderate sized stricture to which congestion 
or spasm is superadded After a brisk saline purge and confine 
ment to bed for two days, spasm or congestion will have sub 
sided, a bougie of moderate size (10 to 12 Fr ) will pass and 
intermittent dilatation may be commenced On the other hand 
the stricture may still grasp a filiform bougie, aud a choice of 
methods is open, viz continuous dilatation, rapid dilatation or a 
cutting operation 

u Continuous dilatation — Continuous dilatation is nseful in 
cases in winch retention of unne has complicated a very narrow 
stricture The patient 13 confined to bed, and a fibform bougie 
is passed and fastened in by tying a silk ligature round it and 
fixing the ends to the sides of the perns by means of plaster 
The unne trickles alongside the bougie in from one half to two 
hours After twelve hours a sbgbtl> larger instrument can be 
substituted, and after twenty four hours a G or 7 Fr can be passed 
The continuous dilatation is now abandoned and intermittent 
dilatation commenced 

111 Rapid dilatation — This consists m forcing bougies of in 
creasing size through the stricture in rapid succession until a 
large 3ize is reached This may be carried out by means of conical 
metal instruments, or, if only a fibform bougie can bo passed, a 
tunnelled instrument 13 threaded over this and pushed through 
the stricture This method ruptures the stricture although the 
epithelial covering, may remain intact At a later time a denser 
and more extensive stneture forms It is not, therefore, recom 
mended as a routine method of treatment, although it raaj be 
the only method available owing to lack of instruments or the 
necessity for at once dilating the stricture to the size that will 
admit a catheter 

It is not always possible to haae the patient in bed for the 
passage of urethral instruments nor is it necessary after the patient 
is accustomed to the operation, but it is essential during the earlier 
operations until the surgeon is familiar with the “ temper ” of 
the stneture with which he has to deal 

Complications of dilatation, (a) False passage — Blood 
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■appears at the meatus, oik! a peculiar sensation of fine grating is 
felt The further passage of instruments on the occurrence of 
such an accident must be suspended The urethra should be 
washed with a warm bone or pcrmanganatc-of zinc solution, to 
■winch a httlo hazeline or the tincture of hamamehs (B F ) may 
he added if the oozing is pronounced Copious bleeding rarely 
occurs An ice bog should be applied to the perineum A week 
should elapse before further attempts are made to pass instru- 
ments Especial gentleness should be exercised m the first passage 
of instruments after this accident, and tho urethroscope is in\ sell- 
able m demonstrating tho position of the urethral opening and 
the false passage W h<*re a false passage of old standing is known 
to bo present it maj be avoided by passing a fine bougie gently 
into it and then introducing a second into the urethra alongside 
tho first bougie 

(b) Injection — This is prevented by the sterilization of mstru 
ments of lubricant and of the hands, and the waslung of the 
penis and urethra before the passage of instruments Urinary 
antiseptics are also valuable in preventing the occurrence of the 
infection and in its treatment An injection with a hand-synnge 
of a solution of permanganate of zinc, J gr to the ounce, or of 
sulphocarbolate of zinc, £ per cent , or a copious daily urethral 
lavage b) means of a douche-can and urethral nozzle with per- 
manganate of zinc (1-5 000), will quickl} cure the urethritis 

If a ngor occurs, the patient is confined to bed, surrounded 
b} hot bottles and hot drinks such as tea or hot Contrexenlle 
water, and drugs such as quinine and UTotTopine, are given A 
bnsk saline purge should bo administered 

(c) Syncope — A Bensc of faintness or actual syncope may 
occur during the passage of instruments For tlus reason the 
patient should invanablj bo in the recumbent position during 
the operation The usual remedies for syncope ore adopted, and 
the instrumentation is suspended On succeeding instrumentations 
a solution of eueamc, 8 per cent , should be injected into tho 
urethra ns a precaution against this accident Cocaine Bhould 
not be used as a routine measure, for, besides the danger of ab- 
*&rjAYwr« xA AY* Arog \Yi c soigvtm Ytees a MTf vmpwVmA ga/lft. ftwi 
check to lus manipulation when ho abolishes the urethral sensation 

Spasmodic stricture —The spasm affects the constrictor 
urethra) and the obstruction is in the membranous urethra The 
obstruction is intermittent , m on organic stricture it is con 
timious and increasing if untreated 

In spasmodic stricture a large instrument, if gently handled, 
wall pass on after a slight delay The use of cocaine {10 or 15 
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minims o! n 2-per cent solution) is permissible and advantageous 
if the diagnosis has been clearly established 

The cause of the urethral spasm must be diligently Bought, 
for upon it depends the treatment Causes of reflex irritation, 
such as anal fissure, inflamed piles, etc , should be treated, when 
present. Moat frequently the spasm results from some urethral 
irritation, such as subacute inflammation in the prostatic urethra, 
or a small stone caught m this portion of the urethra in its out- 
ward passage The latter accident will be treated by passing a 
large steel bougie and pushing the calculus bach into the bladder, 
when it will be dealt with as a bladder stone Posterior urethritis 
is treated by the passage of a large metal instrument and the 
instillation of a few drops of nitrate of sil\ er solution (5 gr to 
the ounce) into the piostatic urethra by means of a Guyon’s 
syringe Two or three instillations at intervals of a week will 
usually suffice Retention of urme as a complication of this 
condition Bhould be treated by a hot sitz bath and an opiate, 
and, these failing, by the passage of a catheter 

2 Operative treatment.— While the majority of cases of 
stricture are cured or relieved by the passage of instruments, in 
a certain number of cases a cutting operation becomes necessary. 
The Indications for operation are as follows — 

A Gradual dilatation may have failed 

(1) In cases of hard cartdagmous stricture dilatation may 

be earned up to a certain size, and no further pro- 
gress be made 

(2) Resilient stricture The stricture is readily dilated 

but quickly relapses 

(3) Rigors follow the passage of an instrument under 

aseptic precautions 

(4) Hemorrhage A few strictures bleed at tbc slightest 

touch of a bougie, apart from any lack of skill or 
want of care 

(5) Repeated attacks of epididymitis 

(6) Recurrent attacks of retention of urine following the 

passage of instruments in strictures of moderately 
large calibre 

(7) Periurethral abscess and extravasation of unne 
B Coses unsuitable for gradual dilatation 

(1) The stricture is impassable to the finest bougie, or 

only admits a filiform bougie with difficulty on several 
occasions 

(2) In cases of urethral stone, periurethral abscess, ex- 

travasation of unne, and urethral fistula 
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(3) The stricture ma) be a complication of some disease 

of the prostate or bladder, such as enlargement of 
the prostate, stone, tuberculosis, chronic cjstitis, 
or new growths 

(4) In some diseases of the kidneys complicating stricture 
C The patient is unable or unwilling to carry out gradual 

dilatation 

(1) He ma} be going abroad out of reach of medical aid 

(2) He mav be unable to find time for gradual dilatation 
Internal urethrotomy — The stricture is cut by means oi a 

guarded hmfe (urethrotome) introduced along the urethra (Fig 
101 ) 

The author’s modification of Maisonncuvc’s urethrotome con 
sista of filiform guides which screw on to the end of a fine grooved 


Fig 191 — Internal urethrotomy 




staff and a triangular knife which runs in the groov e The modi- 
fications consist m (1) making the metal attachment of the guide 
taper and placing it inside the end of the guide instead of having 
an abrupt metal shoulder from which the flexible guide tends to 
break, (2) the groove ends just beyond the commencement of 
the curve, eo that the knife does not enter the prostatic urethra , 

(3) two wings arc provided to bold the instrument stead} , (4) 
a metal rod is provided which fits into the groove during wtro- 
duction and prevents buckling when the stricture is narrow ana 
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hard (Fig 192 ) This rod is removed before the knife is intro- 
duced A general anaesthetic should be given, and the urethra 
thoroughly washed with a weak solution of nitrate of silver, 1 in 
10,000 The surgeon stands on the right side of the patient, and 
the assistant opposite to him The guide is introduced through 
the stricture and the staff screwed into it 

The staff is now made to follow the guide, which is pushed into 
the bladder and coils up there The staff is held b) an assistant 
at an angle of 45° from the horizontal He grasps the wings of 
the urethrotome with a thumb on the upper surface of each, and 
holds the instrument absolutely steady in the middle hue The 
triangular knife is Tun along the groove and passed sharply 
through the stricture, as it is being withdrawn resistance is 
again felt, and the posterior cutting surface of the knife cuts 
the Btricture a second time Large metal instruments (12-14 



Fig 192- — Authors urethrotome 


to 14-16) are now passed to make certain that the stricture is 
complete]) cut 

A coudd catheter (22 Fr ) is parsed, the bladder washed out with 
weak nitrate of silter solution, and the catheter tied in A roll 
of gauze is placed around the catheter at the external meatus and 
fixed with adhesive plaster The catheter is plugged, and the urine 
withdrawn eiery two hours 

After forty eight hours the catheter is removed, the urethra 
washed with nitrate of silver solution, and the patient passes 
urme himself 

Internal urethrotom) may be performed from behind forwards 
b) using a Cmaie’s urethrotome, which is passed through the 
stricture, the blade projected, and the stricture cut as it is with 
drawn The stricture must previous!) have been dilated to the 
size of Kb 5 E 

The patient is kept in bed for a week and then allowed up 
No instruments are passed for fourteen days after the operation, 
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and then a full sized metal instrument is introduced A fortnight 
later instruments are again passed, and, if the surgeon be satisfied 
that no recontrnction is taking place, the next via it should be 
paid a month liter, then at intervals of two, three, four, and six 
months, and eventual!} the patient returns at the end of a year’s 
interval, when, if no obstruction to the passage of a large metal 
instrument is detected and no fibrous nng is seen with the aero- 
urethroscope, he may he dismissed as cured Should recontraction 
of the stricture take place, instruments must be rcgularl} passed 
at proper intervals 

Difficulties and dangers — 1 The fino guide of the urethrotome 
may break across at the metal attachment This is a rare accident 
and is due to an imperfect instrument To prevent it, the metal 
portion of the guide should be tapered inside the flexible portion 
A hthotrite should at once be passed, and the guide caught and 
withdrawn Tailing this, a Lujs* direct cystoscope should bo 
passed and the bougie seized with fine forceps or caught with a 
hook Should this fail, perineal cystotomj should be performed, 
the instrument remov ed b) tlus route, and a drainage tube placed 
in the bladder 

li After removal of the urethrotome the surgeon maj fail to 
pass a metal •wind The staff of the urethrotome with a small 
metal bulbous tip attached should be passed, and the stricture 
again cut If this fail, a Ramson whip bougie is the instrument 
most likely to pass Should the attempt be unsuccessful, the 
patient should be returned to bed and kept on diuretics and 
urinary antiseptics for a week, when the instruments will be found 
to pass 


in Hemorrhage — Serious haemorrhage is rare If it occur the 
lower end of the bed should be elevated, an ice bag placed on the 
pennenm, and pressure applied over this by means of a large sand- 
bag If a catheter be in the urethra, it should be allowed to remain 
tn sttii A hypodermic injection of ergot and morphia should be 
given If these measures fail, the catheter should be removed 
and the urethra irrigated with a hot solution of silver nitrate, 
I in 10,000, or a solution containing tincture of bamamebs or 
adrenaline., and pressure reapplied* If spasm of the urethra appear 
to be a factor, hot fomentations maj bo tried Finally, external 
urethrotomy should be performed and a large rigid tube intro- 
duced into the bladder and picked around with gauze 

iv Urethral fever — When no catheter has been tied in there 
is frequently a slight ngor and a nse of temperature some hours 
after the operation, following the first passage of urine (Chart 9, 
p 607 ) This vanes m intensity and duration It may be pre- 
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vented by tying a catheter in the urethra at the operation and 
■washing the bladder and urethra with mtntc-of siher solution 
Rarely a nsc of temperature follows the removal of the catheter 
thirty six or forty eight hours after the operation The urethra 
should be washed with nitrate of silver solution and the catheter 
replaced for another twenty four hours 

v Anurta — This is a rare but very fatal complice bon In 
from six to twenty four hours after the operation there is a severe 
rigor, and the temperature nses to 104° F or higher The patient 
is restless, the face dusky, and the skin clammy The breathing 
is rapid and later becomes stertorous, muttering delirium and 
cvcntuallr coma supervene, and the patient dies within eighteen 
to thirty six hours of the ngor A very small quantity of blood 
stained urine, or none at all, is secreted after the operation 
Prophylactic treatment consists in asepsis and preparatory wash 
mg of the urethra with silver nitrate solution and m tying m 
a catheter after the operation When the condition develops 
venous and rectal infusion of several pints of saline solution 
should be given In one case I performed nephrotomy and 
decortication of the bdnej-s, but without restoring the renal 
function 

Results of internal urethrotomy, — In most cases when death has 
followed the operation it lias resulted from an exacerbation of pre existing 
disease and not from any new factor introduced bj tho operation itself 
During thirteen years (IbOu 190S) I 018 patients suffering from stricture 
were treated by internal urethrotomy at St Peter e Hospital and 8 patients 
died a mortality of 0 78 per cent Watson and Cunningham united several 
senes of cases recorded m tho literature and found 53 deaths in 4 6SG cases, 
a mortality of 1 1 per cent 

The causes of death are exacerbation of old standing pyelonephritis (50 
per cent ) anuna and uraemia septicsnua and h.'emorrbage 

After results — (1) Complete cure may be obtained without 
further interference m a small number of cases In the majority 
of cases complete cure can be obtained by internal urethrotomy 
followed bj the passage of instruments at long intervals 

(2) Recontraction of the stricture may occur after several 
months or some j ears, but the occasional passage of a large metal 
instrument suffices to prevent this 

(3) The stricture rapidly recontracts, and a cutting operation 
must be repeated and dilatation by instruments resumed Irregular 
attendance, alcoholic indulgence, exposure and individual idio 
syncrasr account for these relapses 

(4) In cartilaginous stricture operation permits the passage of 
large instruments, and this must be maintained In spite of this 
the stricture maj recontract 
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External urethrotomy — A vanctj of operations may be per 
formed, depending upon whether it is possible to piss ail instiu 
ment through the stricture or not 

External urethrotomy talk a guide [Sijme's operation ) — Tlie 
stricture is dilated to a No 4 E gauge by means of bougies, and 
a Syme a staff is introduced The p itient is placed in the lithotomy 
position and an incision made on the staff just behind the shoulder 
The stricture is cut m the middle 
line and the incision carried back 
to the membranous urethra, the 
probe point of a gorget is mtro 
duced into the grooic of the staff 
and pushed into the bladder The 
staff is withdrawn and a permeal 
drainage tube introduced and tied 
in position, or a catheter passed 
along the penile urethra and on 
into the bladder 

The perineal wound is either 
left open or brought together with 
a few stitches 

External urethrotomy mthout a 
guide (a) II heel house’s operation 
(Tig 193) — Tlus and the following 
operations are undertaken when 
the surgeon has failed to pass an 
instrument through the stricture 
A Wheelhouse staff (Fig 194) is 
parsed down to the face of the 
stricture and an incision made upon it about an inch from the 
end The staff is hooked m the upper angle of the wound and 



Tig 194 —AY heelhouse staff 

tAw. TwacwYA wit-TnVranE picVtd up on each »fte, ani a 
search made for the opening , w hen this is found a probe is passed 
through the Btncturc, which is then slit up and the operation is 
finished as in Svme’s method 

This operation should not be performed at the end of a pro 
longed and unsuccessful attempt to pass instruments through a 
stricture In such a case some bleeding is almost invariably 
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going on, and obscures the field m which search is to be made 
for the opening of the stricture Unles« the case is very urgent 
the patient should be returned to bedjand the Wheel house opera- 
tion performed in a few days 

If Wheclhousc’s operation fail, one of the following procedures 
may be adopted ' — 

(h) The incision is earned bach and exposes the dilated urethra 
behind the stricture, or a second median incision may be made 
for this purpose when the first incision has been far forwards, or 
a curved prerectal incision may be made and the urethra exposed 
by dissection A probe is then passed penis wards through the 
stricture, and the scar tissue sbt up upon this 

(c) Cock’s operation, which was originally introduced for cases 
of acute retention m impassable stricture, may be done The 
operation depends upon the presence of distension of the bladder 
and dilatation of the urethra behind the stricture The tip of 
the forefinger of the left hand is placed m the rectum on the apex 
of the prostate, and a knife entered in the middle line of the 
perineum £ in in front of the anus and pushed straight for this 
point The dilated urethra behind the stricture is opened 

(d) Suprapubic cystotomy is performed and retrograde cathe 
tenzation with a metal sound, and the point of this is cut down 
upon in the perineum The operation has little to recommend it 
over the perineal dissection (6) 

Dangers of external urethrotomy — The dangers are 

(1) Hemorrhage, which is controlled by pa clung the wound 

(2) Cystitis and septic pyelonephritis 

(3) Renal failure and urcomia 

(4) Pelvic cellulitis 

Results. — The mortality was 8 per cent in 100 cases performed at 
St Tetcr’s Hospital Gregory found a mortality of 8 8 per cent m 092 cases , 
Thompson, 0 5 per cent m 2J9 cases, Hanitr, 4 3 per cent in 116 cases. 

After-results — Only a small percentage of cases are cured by 
the operation When instruments are passed regularly'aftcr the 
operation the results are much better and correspond to those of 
internal urethrotomy 

Excision ot strictures. — A single stricture may be resected, 
but multiple strictures are unsuitable for excision Traumatic 
stricture is solitary, and there is much periurethral fibrous tissue, 
the removal of which is essential for its cure This form of stricture 
is therefore usually suited for excision 

Technique. — 1 The suprapubic and perineal regions are 
prepared for operation Suprapubic cystotomy is performed, and 
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a rubber tube fixed in position The patient is placed in the litho 
tomy position, and a metal instrument is passed through the 
stricture There is no difficult} in doing this as the excision of a 
stricture is not an emergency operation m an impassable stricture, 
but one planned carefully on a stricture in which dilatation and 
other measures have failed after prolonged trial A median incision 
is made for 2 or 2^ in with the stricture area as the centre The 
corpus spongiosum is exposed, and its sheath incised to the full 
extent of the wound Careful dissection now defines the hard 
fibrous tissue of the stricture Where there is extensive periurethral 
scarring it may bo separated from the surrounding structure as a 
thick ring of yellowish white, almost cartilage like tissue This is 
detached from the whole circumference of the urethra The floor 
of the urethra is now incised longitudinally on the metal instni 
ment and the stricture ring cut About 1| in of urethra, with the 
Btncturc aB the centre, is thus laid open longitudinal^ The metal 
instrument is now removed The hardened tissues forming the 
stricture are then defined, and the urethra cut across transversely 
through supple mucous membrane and submucous tissue in front 
and behind the fibrous area The severed ends of the urethra 
now he open as a ribbon on each side of the gap formed b} the 
removal of the stricture area 

The approximation of these ends is the next step When the 
gap is narrow, the detachment of the urethra already carried out 
will suffice to allow of this being accomplished without tension. 
But when the gap is considerable, further dissection is necessary 
Approximation is obtained by mobilizing the corpus spongiosum, 
and not by dissecting the urethra out of its surrounding erectile 
tissue The corpus spongiosum should be detached from the 
corpora cavernosa in front and behind the area of excision until 
the cut end3 of the urethra arc easily brought together 

The ends of the urethra are now united Each end has been sbt 
up on the floor for J to I in , and the urethral tube laid open so 
that it forms a flat ribbon. 'With fine No 3/0 catgut sutures the 
edges of the cut ends are carefully united, and these include the 
whole thickness of the urethral wall If the corpus spongiosum 
has been mobilized, one or two stitches are introduced mto the sheath 
60 as to hold it and prev ent tension 

The longitudinal incision in the urethra is carefully sutured so 
a3 to re form the urethral tube Tor this purpose a catheter w 
passed along the urethra and the edges of the urethral wall are 
brought together over this by a senes of interrupted fine catgut 
Butures Over this, again, the sheath of the corpus spongiosum 
is sutured and the layers of the perineum are approximated b) 
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cat gat sutures, and the skin around closed by silkworm gut stitches, 
a small dram being placed in. an angle of the wound for twenty four 
hour3 to prevent the formation of a hcematoma The catheter 
is then removed 

2 A second method has been recommended by Hamilton 
Russell 

The membranous urethra is exposed and sht up behind the 
stricture An inverted V incision is made with the apex of the V 
at the central part of the perineum The ischio rectal fossa is 
opened up on each side and the membranous urethra and apex 
of the prostate ore exposed, as m perineal prostatectomy 

The membranous urethra is opened longitudinally, a silk thread 
retractor introduced into either side of the opening and the urethra 
sht forwards until the back of the stricture is encountered 

The next stage 13 the exposure and opening of the urethra in 
front of the stricture A median incision is made from the apex 
of the V forwards A Wheelhouse staff is passed and the urethra 
opened, and the margins are retracted hy silk thread stitches 
The urethra is sht back to the stricture 

The stnetured portion of the urethra with the fibrous extra 
urethral masses, is now excised, the cut ends are freed bj under 
cutting and the loose ends are brought together accurately bv fine 
interrupted catgut sutures 

A rubber catheter is passed into the bladder through the 
perineum at the posterior extremity of the incision and fastened 
The two lateral incisions in the perineum are sutured 

No sutures are placed in the penneum in front of the catheter, 
and the longitudinal wound in the urethra is left unsutured 

The catheter remains in for a week, and the permeal wound is 
then allowed to heal 

The condition obtained here after operation is exactly that 
which exists after external urethrotomy, and healing in both cases 
takes place rapidly without the production of scar tissue from the 
i&sgeta&ss} nasmsa ax the caetiaxel trsh 

In Hamilton Russell s operation drainage is provided for bj 
means of a catheter in the posterior angle of the urethral incision, 
and some operators even advise that the catheter should traverse 
the whole of the urethra 

The wnter (J T W)is strongly of the opinion that, in order 
to obtain a reasonable certainty of success in plastic operations 
upon the urethra, suprapubic drainage must be used The retamed 
catheter produces urethritis and also allows a certain amount of 
urine to trickle alongside it and soak the line of incision 

After-treatment. — The urethra should be carefully irrigated 
2s 
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daily with boric acid lotion from a doucbe-can without allowing 
any undue pressure Suprapubic drainage is continued for four 
teen days and the tube then rcmo\cd 

A fortnight after the operation, steel instruments are gently 
pissed 

Results — The cases collected by Jiogutfs and \ ignanl {quoted by 
HuCSCO Com plea Pendus \JII Confrla Internal dt Mid , 1900) show that 
resection of the stricture in suitable rases w a successful operation, and 
that pi raiment cure of the stricture can thus bo obtained In 15 cases 
there was no recurrence at the end of periods \ arming from sir months to 
eight veaw 

In 13 cases of resection collected bv Watson and Carmine ham (op cit) 
in which information was obtained A year or more after (ho operation, 
there were only 5 in nluch the unnarj stream or the urethral calibre was 
normal 

Selection ot operation — The following pomta must be 
considered — 

i Position of the stricture — A penile stricture is unsuitable for 
external urethrotomy, for a fistula is likely to follow Internal 
urethrotomy with subsequent dilatation or resection of the sine 
ture is preferable Stricture of the bulb is suitable for any 
operation 

U Character of the stricture —Soft annular strictures are espe- 
cially suitable for internal urethrotomy A hard cartilaginous 
inflammatory traumatic stricture may be cut by internal or 
external urethrotomy, but in cither case instruments must be 
used afterwards Excision of the stricture mil be more likely to 
gne a permanently successful result 

lu Thoroughness of the operation — Excision is the most radical 
operation External urethrotomy cuts through a greater depth, 
but it only cuts the narrowest stricture which lies nearest the 
bladder, and neglects the wider more peripheral strictures Interna! 
and external urethrotomy may be combined and overcome this 
objection 

iv ConiaJescencc lasts a week, or ten days after internal, and two 
to three weeks or sometimes longer after external urethrotomy 

v Danger — The mortality figures are deceptive, since the worst 
types of stricture arc submitted to external urethrotomv The 
danger depends rather upon the complications of the stricture 
than upon the operation 

vi After-results — Itccontraction occurs after both internal ana 
external urethrotomy m almost equal degree 

vu Complications — External urethrotomy becomes necessary 
when local complications, such as periurethral abscess, fistula, 
extravasation of urine, or urethral calculus, are present 
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CHAPTER LI 

PERIURETHRITIS-URETHRAL FISTULA 
PERIURETHRITIS AND PERIURETHRAL SUPPURATION 
The source of infection is the urethra, and the inflammation tal.es 
various forms, such as abscess, fibrous masses, and gangrenous or 
phlegmonous inflammation, or extravasation of unne. 

Etiology — In the majority of cases the urethra is the seat 
of stricture, but injury from the passage of instruments or internal 
urethrotomy, new growths of the urethra, foreign bodies, calculi, 
or a retained metal catheter, may be the predisposing cause There 
13 usually a mixed infection of bacillus coll, streptococcus, and 
etaphjlococcus, less frequently the colon bacillus is found as 
a pure culture and rarely the streptococcus is present alone 
Anaerobic bactena have been found most frequently mixed with 
aerobic bactena, but occasionally alone 

The following ^ricties were isolated by Cottct, viz Micro- 
coccus fatidus, Bacillus fragilis, Bacillus fundultformis, Staphylo- 
coccus parvulus. Bacillus vdulosus, Diplococcus renifomu An- 
aerobic bactena, especially the Bacillus perptngus, are particularly 
frequent in the phlegmonous form of penurethntis — extravasation 
of unne (Jungano) 

When a stricture is present, unne collects m the dilated urethra 
behind it, and the mucous membrane is inflamed According to 
Legueu and NoguSs, the inflammation Bpreads to the penurethra! 
tissue by phlebitis and thrombosis m the corpus spongiosum ; but 
Motz and Bartnna support the more widely accepted view that 
the inflammation spreads along the ducts of the urethral glands 
— namely, the glands of Littr6, Cowper’s glands, and also the 
prostate 

Periu r et hr al Abscess, “ Urinary Abscess ” 

The abscess may develop in relation to the penile or the bulbous 
urethra 

In the penile urethra a pen urethral abscess occurs most fre- 
quently dunng the acute stage of an attack of gonorrhoea, less 
frequently in chrome nrethnti3 It is often situated at the 
base of the glans penis, but any part of the penile urethra may 
be affected A tender swelling appears on the under-surfacc of 
692 
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the perns, the skin becomes red and tense, and the abscess fre 
quently bursts externally at one or both sides o! the fraenum or 
nearer the scrotum, according to the position of the abscess 
Rupture into the urethra may also take place A unnary fistula 
usually follows 

Abscess around the bulbous urethra may dev elop in relation to 
the penneal or scrotal portion The abscess may form insidiously, 
and cause only slight pain on pressure or sitting and is felt as a 
firm, tender nodule The onset and course may be more acute, 
and there are a ngor, fever, and severe local pain and tenderness, 
and a hard swelling of considerable Bize quickly forms in the 
median line of the penneum over the bulbous urethra The skin 
is red, tense, and glazed As the swelling increases it passes for 
wards under cover of the scrotum, but 13 limited posteriori} by the 
fascia of Colics, which dips behind the transverse penneal muscle 
at the level of the central point of the penneum, and laterally by the 
attachment of this fascia to the rami of the ischium and pubes 

Partial or complete retention of unne is often present 

The diagnosis of penurethral abscess should be made— from 
anal abscess and ischio-rectal abscess by the position from abscess 
of Cowper 3 gland by the unilateral position and the filling up 
of the sulcus at the side of the membranous urethra on rectal 
examination m the latter , and from a prostatic abscess burrowing 
into the penneum, by rectal examination Penurethral abscess 
rarely forms the starting point of phlegmonous penurethntis 
Rupture into the urethra mar occur and if untreated rupture, on 
the surface may also take place, and a unnary fistula is formed 

Treatment. — A 'penile penurethral ab«cess shoald be opened 
through the urethra if it lies in the antenor part of the canal This 
may be done with the aid of a wire speculum and reflected light, 
or a short urethral tube and urethroscope A fine knife may 
sometimes be passed carefully along the urethra and plunged into 
the abscess, which is held between the finger and thumb of the 
left hand The urethra should be washed daily with mild anti 
septic solutions 

In penneal periurethral abscess all intra urethral treatment 
should be stopped and hot fomentations applied and the abscess 
should be opened bj a free median perineal incision as soon as 
possible The cavity is flushed with a large quantity of buuodide 
solution (1 in 5,000) and all pockets are freely opened, counter 
openings being made if necessary One or more drainage tubes are 
inserted, and the cavity is lightly packed with iodoform gauze, 
which is renewed daily The cavity granulates and the con 
valescence will take about fiv e or six weeks 
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It is seldom necessary to treat the stricture at the same time 
Internal urethrotomy should be performed when the penned 
wound 13 nearly healed When n narrow stricture and severe 
cystitis coexist the perinea! incision should be used to perform 
external urethrotomy, and a large rubber dram placed m the 
bladder 

Diffuse Pblequomous Periurethritis, “ Extravasation 
of Urine” 

This is a virulent, rapidly spreading cellulitis, with sloughing 
of the urethra It was at one time believed that the condition 
consisted in infiltration by infected unne which was forced 
through the urctliral wall behind a stricture, but this view is now 
abandoned Stricture is usually present, but may not he narrow, 
and cases occur m which no stricture has existed In a series of 
135 cases of unnarj extravasation examined b) Campbell, urethral 
obstruction due to stricture was found to be present in 85 per cent 
of the patients Suppurative urethritis and suppuration in Litrd a 
follicles and Cowpcr s glands with secondary localized urethral 
necrosis accounted for the extravasation in some of the cases 
without demonstrable stricture, but there remained yet a third 
group presenting nn apparent!) intact urethra with no evidence of 
actual unnary infiltration 

The bacteriology has ahead) been described , anaerobic bacteria 
are spcciall) common m this disease The condition may com 
menco in a periurethral abscess, but more commonl) the onset is 
sudden, and the symptoms at once become severe 

After a rigor the temperature rises to 102° F or higher, and 
profound toxaemia rapidly develops The patient is pale and the 
akm clammy, the tongue and mouth become dry and coated, 
and delirium appears The unne is passed with difficulty and 
in small quantity A dull red brawny induration appears in the 
perineum and rapidl) increases Tho spread is limited by the 
attachments of Colies s fascia to the triangular ligament behind 
the transverse perineal muscle posteriorly, and laterally to the 
rami of the ischium and pubes Xhc scrotum becomes cedematous 
and ted, tho wwollan. nv.d distorted, and the mSlttation ra?idl v 

mounts on to the pubes and abdominal wall Crepitation from 
the formation of gas may sometimes be detected A fatal result 
from toxmmia is not uncommon, and may occur after operation 

Treatment. —Operation should be performed at the earliest 
possible moment I he prognosis is alua)s grave but the earlier 
the patient can be operated upon, the more favourable it will bo 
Thus in the scries of 135 cases analysed by Campbell, 17 patients 
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were operated upon within three days of the onset of extravasation 
and out of these 17, 8 eventually died Of 71 operated upon between 
three to fourteen days, 36 per cent, died, but of 12 patients known 
to hare had extravasation for over fourteen days, II died. Should 
the patient be in great distress from distension of the bladder 
while arrangements are being made for his operation, an attempt 
may be made to pass a sterile soft rubber catheter along the urethra. 
It is of the utmost importance that he should not attempt to pass 
water. If the catheter cannot be passed, and it is impossible to 
operate immediately, suprapubic puncture may be performed. 
Operative treatment consists of free drainage of the bladder and 
multiple incisions over the scrotum, perineum, abdominal wall, and 
wherever the infection has spread. 

A constant stream of hot bmiodide-of-mercury solution, 1 m 
2,000, plays upon the parts, and is made to flow from one opening 
to another ; or peroxide of hydrogen may be used The shin of the 
ecrotam is grasped and the thin eamous fluid expressed It is 
not necessary to insert drainage tubes, as the multiple incisions 
should lay the sloughing tissues freely open. Hot fomentations 
are applied and frequently changed, and the wounds arc irrigated 
several times in the twenty-four hours with peroxide of hydrogen. 
Stimulants should be freely administered, and subcutaneous or 
rectal Baline infusions given. It is not advisable to place a drainage 
tube in the bladder, as this may result in a violent cystitis where 
only a mild infection of the bladder was previously present Slough- 
ing of portions of the bulbous urethra takes place, and urine is 
discharged from one or more of the penneal incisions The con 
valescence is usually prolonged. As soon as the condition of the 
patient will permit he should be placed in a sitz-bath to which 
permanganate of potash or solution of iodine is added, and should 
sit m it for one-half to one hoar at a time several times daily* At 
a later date treatment for stricture and fistula may be required, 

Gkroxx? IxBinuTmf TERitmsTssms 

This condition affects the bulbous urethra, and large masses 
of fibrous induration form in the perineum and scrotum There 
13 a stricture of the urethra, which is usually of the irregular carti- 
laginous type. The onset may be gradual, but there is usually a 
periurethral abscess which has ruptured on the surface, besides 
several urinary fistul* Around these, thick masses of fibrous 
tissue gradually form. In the indurated mass there is frequently 
one, and sometimes there are several small abscesses. Several 
fistulas may open into a common cavity, and this again into 
the bulbous urethra. 
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Calculi may form m the fistula or in the urethra behind the 
stricture, and a malignant growth has been known to develop 

Symptoms. — There is usually a long his tor}' of symptoms 
of stncturo, and operations may havo been performed lor its rebel 
A perineal abscess has formed and ruptured or been incised, and 
then the urethra has been neglected Unne escapes from one or 
several fistulas during micturition, and the perineum may resemble 
the rose of a watering-can micturition must be performed in the 
squatting posture The fistula) make tortuous tracks, and fre 
qucntly intercommunicate The induration forms a large, irregular 
hard mass in the perineum and scrotum An impassable cartila 
ginous stneture is frequently present 

Treatment. — If a filiform bougie can bo parsed, internal 
uretlirotora) should he performed as n preliminary to operation 
on the periurethral induration a week or more later If the stnc 
turn be impassable external urethrotomy is performed at the time 
of the penneal operation 

IN hen a large mass of infiltration exists and internal urethrotomy 
has previouslv been performed a staff is placed m the urethra, the 
patient placed in tho lithotomj position, and the indurated mass 
split down to the corpus spongiosum in the middle line The mass 
is seized on one side by forceps and removed, health} tissue being 
cut through at the edgo of the induration, and then the second half 
is treated in the same manner, all the fistula) m the mass being 
included If fistulso or pockets remain, these arc freely opened 
up and scraped, and indurated tissue around them is removed 

The opening into the urethra is found and repaired with catgut 
sutures A large raw Burfaco remains after the excision This is 
reduced as far as possible bj suturing from before backwards and 
the remainder left open to granulate A catheter 13 tied in the 
urethra fi hen the stneture is lmpermeablo external urethrotomy 
is performed at the end of tho operation There is usually little 
difficultv m exposing and opemDg the dilated portion of the urethra 
behind the stricture 
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FISTULA AND OTHER DEFECTS OF THE URETHRA 
Urethral fistula may be congenital or acquired, and may open 
ou the shin of the penis, scrotum perineum, groin, or gluteal 
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region, or into the rectum There may either be a fistulous track, 
which may be tortuous and branching, or the opening may be 
direct 

Etiology. — Congenital fistula may take the form of hypo 
spadias or epispadias (p 614) 

The most common congenital form is a fistula of the deep urethra, 
and is combined with atresia am The fistula may open into either 
the membranous or the pro3tatic urethra In a man on whom I 
operated there had been atresia of the anus at birth and the 
rectum had been incised There was a recto-urethral fistula which 
admitted the forefinger and opened into the membranous urethra 
A large round calculus occupied this portion of the canal, and m 
front of it were two congenital strictures, between which lay another 
calculus The penneal muscles were atrophied, and the recto 
urethral septum was as thm as paper 

Acquired fistula is due to trauma, inflammation, or new growth 
Traumatic fistukc arise from within the urethra from false passages 
and sloughing due to tying m a metal catheter, from without by 
stabs, impalement, bullet wounds, etc , or after surgical operations 
such ns external urethrotomy, penneal prostatectomy, opening 
(or rupture) of a petiurethral abscess, or the incision of gangrenous 
periurethntis Tuberculosis and bilharziosis are rare causes of 
fistula 

Symptoms. — Urine escapes from the fistula during micturition 
The symptoms of stricture are also present when the urethra is 
narrowed The quantity of unne which escapes vanes from a 
few drops to half or more of the total quantity pissed 

Fistula of the penile urethra opens directl) into the urethra, 
and is surrounded by a firm ring of fibrous tissue A fistnla opening 
at the side of the framum maj have an oblique track 

In penneal fistula there may be one or several openings A 
single fistula is surrounded by a tube of hard fibrous tissue, 
where a number of fistula are present there is usually a large 
indurated mass in the scrotum or perineum A probe shows that 
the fistula is tortuous, and occasionally a stone can be felt in 
the fistula or in the urethra In a small, old standing fistula the 
opening may be difficult to disco\er, being hidden m a depressed 
and irregular scar The skin is often inflamed and excoriated 
by soiling with unne 

In urethro-rcdal fistula the unne is discharged into the rectum 
at each micturition, and this produces a watery motion, with or 
without fecal masses Gas may be passed along the urethra, and 
fiscal matter escapes with the unne Urethntts and cystitis are 
usually present from infection It is important m view of treat- 
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ment to ascertain the presence or absence of stricture, cystitis, 
and urethral calculus, and the number and duration of the fistulous 
tracks 

Defects of the urethra may follow surgical operations for the 
removal of calculus from the urethra (Fig 195) The defect may 
resemble glandular hypospadias or penile hypospadias, or there 
may bo extensive defects of the bulbous urethra (Fig 19G ) The 
rite of subincision or artltha {Sturt’s ntc), which is practised by 
the aboriginal tribes occupying a large part of South and West 
Australia consists in submcision of the penis, b} means of a sharp 
chipped piece of flint, so that the penile urethra 13 laid open from 
the meatus right back 

j— _ p. jj 1 to the junction with 

i ^ irv J the scrotum (l*Jg 

l """" ’’ ’'>> ! v ■ 107) No serious re- 

l' * j jr j) Yk , ■ suits follow In regard 
ft, 7 F M r \ % < to the object of this 

\ \\ LB ntc, Spencer and Gillen 
L 1 h| if state that “at the 

t 'iljattV'” ' present daj, and as 

r tv 'fsO I® y "'m? f ftr back a 3 tradition 

' Ifyj/Sxrk” * 'V \ I goes the natucs have 

- ’ x o| it 5 1“™8 

Sf J ,£*/ } M been instituted with 

* J'J v\NM the idea of preventing 

, V i V J M or even checking pro- 

/ ( H «.*» * *' tV**' - creation,” which it 

*"■ .... T . *» •* does not do Every 

t* - 10 c . . r , , , 1 . man, without excep- 

1 jg lv5 — Arlilicia! Innosnadias due to . V _ . .*1 

removal of calculi from tlie fossa nan tlo fb is submcised a 

culans and penile urethra although the number 

of children in a family 

rarely exceeds fonr or fhe, the reason for this is not submcision 
but infanticide 

Treatment. — The treatment of fistula with massive 
induration has already been described (p 690 In cases without 
induration less radical measures may first he adopted If stricture 
is present this is dilated, or internal uTcthrotom} performed, and a 
catheter fixed w the urethra for a week or more The fistula is 
scraped and cauterized with the electro cauter} or with a fine bead 
of silver nitrate If these measures are unsuccessful the fistula 
should be excised In perineal and scrotal fistulm a metal uistru 
ment is passed, and the patient is placed m the lithotomy position 
The fistulous track is carefully dissected down to the urethra, the 
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opening m the canal is carefully sutured mth catgut, and the wound 
dosed A flexible catheter is substituted for the metal mstru 
ment and fixed in place for a week Should the fistula again open, 
the bladder should be drained suprapubically during the first ten 
days after the second operation undertaken to repair the fistula, 
and, if the fistuhe are numerous and the operation difficult, it 
is better to provide suprapubic drainage at the first operation 
Fistulas which open directl} into the uretlua result from a loss of 
substance of the floor of the urethra They are most frequently 
observed in the penile urethra, but arc also found in the perineum 
sometimes with extensive 
defects (2 in or more) of 
the floor of the urethra 
(Fig 196) 

The bladder should be 
drained suprapubically as 
a preliminary to anvof the 
following plastic operations 
on the urethra — 

Fistula at the base of 
the glans penis. Dieffen 
bach’s operation — The edges 
of the fistula are excised by 
a transverse elliptical in 
cision and the raw edges 
united with fine catgut A 
flap is raised from the under 
surface of the penis with its 
base at the fistula, is turned 
forwards over the fistula, 
and is stitched to a previously 
prepared raw surface on the 
under surface of the glans 

Fistula on the under-surface of the body of the penis. — The 
edges of the fistula arc excised and the urethra is closed with catgut 
sutures This is covered by suturing the skin longitudinally if 
necessary making longitudinal incisions parallel with the wound 
to reliei e tension, or a quadrilateral flap of skin with its base 
towards the scrotum may be raised and drawn forwards (Loumeau) , 
or a flap with its base towards the fistula may be turned forwards, 
and this again covered by lateral flaps (Guyon) 

Repair of acquired urethral defects. 1 Aidoplasttc 
methods — The casca suitable for these methods are those in which 
the roof of the urethra remains intact The defect may be xe- 



Fig 196 — Defect of floor of bul 
bous urethra following removal 
of calculi of the bulbous and 
prostatic urethra 
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paired by undercutting and sliding. A large bougie is introduced 
along the urethra and lies in the open gutter of the defect. The 
urethra is dissected free on its under and lateral surfaces at each 
end of the defect, an incision is carried through the skin on e3ch 
side parallel to the gutter, and two long flaps arc turned over the 
bougie and united. On each side a longitudinal flap b raised by 
extensive undercutting, and these are united over the urethra 
2 Heteroplastic methods — These are suitable for cases where 
portions of the urethra have been completely destroyed or removed. 

Portions of tissue 
from other parts of the 
patient’s body have 
been used, such as the 
foreskin, mucous mem- 
brane from the lower 
lip, and the long sap- 
henous vein. Mucous 
membrane has also 
been transplanted from 
other human beings, 
snch as the mucous 
membrane of a pro- 
lapsed uterus, and from 
animnls (bullocks, 
goats) and birds. 

Operations similar 
to those used after 
excision of strictures 
may also be employed. 

Results* — The re- 
sults of these plastic 
operations have not 
been uniform. Suc- 
cesses have been re- 
corded with all the methods, but on the whole the autoplastic have 
been more satisfactory than the heteroplastic operations 

Urethro-rectal fistula. — Congenital stricture, calculi, and 
other complications should be treated before closure of the fistula 
is attempted. The bladder is drained by suprapubic cystotomy, 
and the bowels are very thoroughly emptied. X curved pre- 
rectal incision is made, and the rectum and membranous urethra 
are dissected apart, the fistula being isolated on all sides and then 
cut across The edges of the rectal opening are then united, 
and also those of the urethral opening. 
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ZiembiecU and Fuller isolate the extrapentoneal portion of 
the rectum and twist it round so that the urethral and rectal 
openings of the fistula are no longer opposite each other. 
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CHAPTER MX 

GROWTHS OF THE URETHRA 

Growths of the urethra are comparatively rare , the male urethra 
is more frequent!) affected than the female The benign growths 
met with are papilloma, fibroma, caruncle, mvoma, adenoma, 
and cysts, the malignant carcinoma and sarcoma 

Gonorrhoea is said to pla> an important part m the etiology 
of benign growths of the urethra, and since gonorrhoea is now, on 
the whole, more satisfactorily treated, such conditions as urethral 
papillomas have become of rarer occurrence 

In the male the most frequent forms of tumour nre papilloma 
and adenoma , and m the female, caruncle 

PAPILLOMA 

Papilloma is found tn the anterior urethra, especially m the 
region of the peno-scrotnl junction, rarefy in the prostatic urethra 
In structure (Fig 19S) the growth resembles those found on 
the glans penis and foreskin There is a central blood \ essel 
surrounded bj o very fine layer of areolar tissue, which m parts, 
and especially in the finer branches is wanting so that the epithe- 
lium is Eet dircctfy upon the wall of the capillary vessel The pen 
vascular cells arc Tegular and vertically arranged, and radiate from 
the vessel The epithelium is thick and towards the surface the 
cells become lnrge and more flattened, and lie parallel with the 
surface On the surface is a layer of flat cells A few branches 
pass out laterally, but the complicated system of branching seen 
in vesical papilloma is wanting There is a purulent discharge, 
and sometimes a pecubar sensation dunng micturition 

The symptoms are not distinctive, and the papillomas are 
usually found on examining a case of chronic gleet with the urethro- 
scope (Plate 18, Fig 5, facing p 59G ) Tho growths bleed very 
readily, and are easily tom by the passage of instruments 

There may be a few isolated growths, or the urethra may be 
choked with papillomatous masses Preputial warts are not 
present in these cases 

Oberfander states that these warts may disappear il the gie« 
is cured. This is exceptional, however, and they are known 
persist for many years In a case observed by Oberlanaer tie 
702 
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papillomas spread to the bladder and ultimately became ma 
lignant 

Treatment. — ’The warts should be removed by means of the 
urethroscope Ebermanu has used a special uretbroscopic tube 
with a lateral eye for the purpose A wart is manoeuvred into 
the eye, and then shorn oB by means of a second, sharp edged 



Fig 198 — Section of papilloma of urethra 

tube passed along the first Urethral forceps may be used The 
base should be touched with a 4 per cent nitrate of sil\er solution 
Se\eral sittings may be necessary Recurrence after removal ia 
not uncommon. 

POLYPI 

Urethral polypi are usually found m the prostatic urethra 
springing from the verumontanum or close to it, rarely in the 
anterior urethra Thej occur usually m young men or adults 
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There are two forms — (1) fibroma, consisting of loose fibrous tissue 
with numerous \esstls, and covered with a thin layer of mucous 
membrane , (2) adenoma in which there ore numerous gland fol 
licles (Fig 190) Most of the follicles arc dilated and may contain 
intrafollicular projections, and they are lined with columnar cells 
and set in a stroma of loose fibrous tissue and non striped muscle 
These nppearances are identical with those of the " hypertrophied ” 
prostate gland They occur as small tumours with a short pedicle. 
In a case of enlarged prostate I have seen a bunch of small adenomas 
resembling a papilloma, set on the end of a pedicle 2} in long 



Tig 199 — Section of glandular polypus of prostatic urethra. 


springing from the posterior wall of the prostatic urethra and 
lying m the bladder 

The fibromas usually arise as a result of trauma, portions of 
the mucous membrane being torn up by instruments — especially 
some forms of prostatoscopc tube — and beco m i ng covered with 
mucous membrane At first they may be attached at both ends 
or arc sessile, later they become polypoid A favourite situation 
is on the montanal ndge in front of the veramontanum Both 
fibroma and adenoma may be present m the same individual 
Myoma and fibro-myoma have also been observed 

Labhardt collected 30 cases of benign tumours of the female 
urethra, which included 22 cases of fibroma, G of fibro-myoma, 
and 2 of myoma 

Symptoms. — A chronic urethral discharge is usually present, 
but there may be only a lew shreds, or the unne may he clear 
Tickling and crawling sensations m the urethra are someti me s 
experienced. Hemorrhage may follow the passage of an instra 
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mcnt On examination with the urethroscope the polvpus first 
appears as a round deep red or purple swelling closely surrounded 
bv the urethral wall The pedicle and its attachment are seen 
when the montanal ridge ia exposed to view (Plate 48 Figs G 7 
f icing p 59G ) 

Treatment — This consists in removal through a Buitable 
urethroscope tube by means of a pair of alligator forceps or a fine 
electro cautery The operation is delicate but not difficult 
CISTS 

Small cysts are produced by blocking of the outlet of one of 
the urethral lacunae Cysts of the sums pocularis are rare and 
are usuallv found after death The contents are serous CjBts 
of Cowpcrs glands and ducts result from blocking of the ducts 
They may be found m chil Iren of a few days or months old or 
in adults One or both glands mav be affected Large c\sts 
2 m in length rnav thus be formed If not opened the evst 
ruptures into the bulbous urethra 

The symptoms caused are a chrome discharge obstruction 
to the flow of urme and a feeling of weight 

Treatment consists in incising the cyst through the urethro 
scope tube and applying the clectnc cautery to the interior of 
the sac 

CARUNCLE 

Urethral caruncles are found in the female urethra on its 
posterior wall near or at the meatus Thev are vascular tumours 
covered with squamous epithelium The chief symptom is pam 
which -vanes very greatly in seventy i« excited by walking and 
other movements and causes dyspareuma There are pain and 
difficulty in micturition and occasionally complete retention 
Hiemorrhnge may occur usually as terminal haematuna 

The caruncle foms a small red tumour which appears at the 
postenor lip of the urethral onfice and may extend some distance 
along the postenor wall of the urethra 

Excision is the only treatment and the operation should be 
cirefully performed by dissecting the whole of the tumour away 
after dilating the canal Recurrence is usually due to incomplete 
removal I have had to split the urethra into the v agma in order 
thoroughly to remov e a recurrent caruncle The canal was care 
fullv repaired 

MALIGN YNT GROWTHS OF THE MALE URETHRA 
Malignant growths of the male urethra are rare Praswerk 
collected 42 undoubted examples and in a collection made by- 
Hall there are 6 cases which were not included among these, 
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making a total of 48 Kinvm, who Ins reviewed the literature 
on the subject more recently, reports that the incidence of uretliral 
carcinoma in the two sexes was approximately equal (99 m the 
male and 96 in the female) 

The condition is rare before the age of 40 (Hntchmson one 
case at 22 Possi, one at 25), and is most frequently observed 
between CO and 60 

Trauma has been noted as a predisposing cause, the new 
growth developing in a urethra the seat of traumatic ■dneture 
Lcucoplakia resulting from chronic urcthntis is an important 
precancerous condition The columnar epithelium of the urethra 
becomes transformed into squamous epithelium forming patches 
of leucoplatia Halle has traced the development of epithelioma 
from these Stricture is present in about half the cases 



big 200 — Epithelioma of urethra on lateral wall of 
fo*sa navicular^ 

Pathological anatomy. — -The bulbous urethra is the Eeat 
of the growth in the majority of cases the penile urethra (Fig 
200) is less frequently affected and the prostatic urethra vert 
rarch The growth may spread from the bulbous urethra to the 
penile or from the penile to the bulbous, and a growth removed 
from the bulbous urethra has recurred four rears later in the 
prostatic 

The growth spreads along the mucous membrane, infiltrating 
and destroying it, and invades the corpus spongiosum A stricture 
is usually present m front of the growth Posner found that 12 
out of 20 cases had pre-existing gonorrhoeal stricture The urethra 
is dilated behind the stricture with deposits of phosphatic niateml 
on the mucous membrane The periurethral tis«nes become uwl 
tnted and fistulas form on the surface of the perineum A mabg 
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nant growth may develop when fistul® are already present and 
13 said to originate occasionally in the fistul® 

The fistul® may open on the penueum, scrotum, pubis, or 
buttock, or in the rectum 

The growth takes the form of a squamous epithelioma Sar 
coma has very rarely been observed 

Symptoms. — These vary considerablv m different cases 
Increasing difficulty in micturition is usuallv noted, and is 
partly due to a fibrous stricture already present Complete re 
tention may snpenene 

Haemorrhage may occur after the passage of an instrument, 
or may appear at the meatus as a bloody discharge without instru 
mentation, or there may be haematuria In one case under my 
care hcemntuna was severe, and there were several attacks of 
retention of unne The growth was situated in the prostatic 
urethra, and examination by the urethroscope and cystoscope 
faded owing to hemorrhage A purulent discharge, mixed with 
blood is very frequently present In two of my cases this had 
been mistaken for gonorrhoea before I examined them 

A swelling appears in the perineum in some cases and the 
skin becomes red, and either a fistula forms spontaneously or 
the swelling is incised for a simple periurethral abscess The 
growth then fungates, or progressive destruction by ulceration of 
the permcal tissues takes place 

In the penile urethra hard induration of the wall of the canal 
is felt, and this slowly increases and eventuallv involves the pen 
urethral tissues, spreading towards the dorsum, and the corpora 
cavernosa become invaded The perns may be ventrally curved 
dunng erection It becomes swollen and rounded, and when the 
growth is at the anterior part of the urethra, may assume a club 
like form 

Examination of the urethra with an instrument shows a fibrous 
stricture m most cases The instrument may pass this obstruc 
(ion bat is arrested in an irregufar cavity with friable, readily 
bleeding walls Nothing abnormal can be detected on rectal 
examination 

Urethroscopy may give a view of the growth It is frequently 
impossible on account of hemorrhage, as in two cases of my own 
In ray third case a tough fibrous stricture was present m the penile 
urethra, and through this were seen deep red irregular nodules 
which were recognized as part of a malignant growth (Plate 48, 
Fig 8, facing p 59G ) 

Ly mpli glands, inguinal and iliac, are enlarged in only one 
third of cases, and are affected late 
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Course — The growth m»j spreal ver} rapidly anl death 
take pi ice some months after the first appearance of svmptoms 
In other cases the progress is slower and extends o\ cr some ) ears 
Mctastases occur in hones (ribs vertebra?) liver nnl luigs In 
one of m> cises there was slow growth for two jenrs and then 
rapi 1 gener ilization 

Diagnosis — 1 rom stricture of the penile urethra the diagnosis 
is usual I) difficult Spontane 
ous hemorrhage from the urc 
thra repeated so\ ere hsemor 
rhnge nftcr instrumentation 
and persistent hscmaturia are 
important symptoms 

Intensive infiltration of the 
penile uretl rn mi) be observed 
in subacute and chrome urc 
thntis when it is j regressive 
the discharge is blool stained 
anl the patient over 40 the 
diagnosis of growth is probal lc 
In cases in which there is i 
urethral discharge with a swell 
mg in the perineum the dng 
nosis of periurethral abscess is 
usual 1} made and the nature 
of the disease is onl) diagnosed 
after the swelling has been 
incised and sometimes not 
until some weeks liter when 
healing is dehyed and ulcera 
tion around the perineil wound 
has commenced {rig 201) In 
any doubtful case a small 
portion of tissue should be 
excise l and submitted to m croscopic examination 

Treatment — Resection of the urethra should 1 e performed 
in the early stage Urethral carcinoma is comparatn cl} low in the 
scale of mahgnanc} and oilers a reasonable expectation of cure 
provide 1 it is diagnosed in the carl} stages In the case recorded 
by Obcihm ler Ruflrecht excused a growth of the bulbous urethra 
with 1 Jem on eich side of it and united the cut ends of the urethra 
Four md a half vears later the tumour recurred in the prostatic 
urethra 

When the penile urethra is involved by a small growth 



] ig 201 — Malignant growth hi 
uretl ra ulcerating on perineum 
and scotum and round anus 




Ui] MALIGNANT GROWTH IN FEMALE 703 

amputation of the perns has gi\engood results, but v. hen the growth 
is extensive, or when it involves the bulbous urethra, complete 
removal of the perns (Thiersch Gould operation) is necessary In 
the majority of cases the tissues around the corpus spongiosum arc 
infiltrated and the growth is inoperable when they come under 
observation Treatment by means of radium is the onty method 
available in such circumstances 

Results. — Lower has followed up 3 male patients with histologically 
pro\ ed urethral carcinoma In 2 a local excision with end to end anastomosis 
was performed In the remaining ca«c the penis testes and inguinal glands 
were excised, the proximal urethra being brought out m the perineum All 
tie patients were aim and well three to mnc \ears later which goes to 
show that early cases can be cmed bv even a local excision of that part 
of the urethra containing the growth 

NEW GROWTHS OT COWPER S GLANDS 
These are very rare, onlv three case3 being recorded two of 
which were said to be “ c>hndroma ” The symptoms are pain 
and difficult micturition and complete retention A tumour 
appears in the perineum which can be felt from the rectum and 
is at first unilateral The growths were excised m all cases but 
the after history is unrecorded 

MALIGN INT GROWTHS OF THE FEMALE URETHRA 
The condition is rare Kara la collected 53 cases 34 being 
periurethral or vul vo-urethral and 10 primarily urethral I have 
met with 2 cases belonging to the latter group Whitehouse, after 
careful examination of published cases, found onlv 43 undoubted 
cases where a microscopical report w as gn en 

The periurethral growths occur after the age of 50, and the 
primary urethral growths frequently under that age 

There has been a pre existing urethral caruncle in sev eral case3, 
and the malignant growth probably took, origin m this Halle 
found that chronic urethntis with leukoplakia preceded the growth 
m Borne cases 

The urethral variety may be pedunculated or sessile, appear- 
ing as a dark red grape like polvpus or a nodular ulcerated area 
The periurethral variety originates at the external jneatus spreads 
around the urethra, and extends to the vulva It maj take an 
ulcerating or an infiltrating character The majority of the 
growths are sguamous-celled carcinoma (27, Whitehouse) a few 
are columnar celled carcinoma (2), and others are adeno carcinoma 
(14), analogous to prostntic carcinoma m the male and arising in 
the periurethral gland3 Sarcoma is rare (Kamann) 

Symptoms. — There is pain on micturition, on coitus, and on 
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sitting and walking and the pain radiates down the thighs, there 
are also frequent micturition difficult) in the act, and occasion 
ally complete retention Incontinence is rare Httmatuna is 
usual!) present Htemorrhage may occur apart from roictun 
tion on coughing or sneezirg 

On inspection a growth pedunculated or sessile is seen at the 
meatus or spreading on to the walls of the aestibule Induration 
ccn be detected and edema of one or both labia may develop 
lymphatic glands are enlarged 

Treatment — -The urethra may be excised b) a longitudinal 
incision on the anterior wall of the vagina The vesical end is 
if poss ble presen cd and is implanted in the aaginal wall The 
patient is continent after this operation but if it is necessary to 
rcmo\e the whole of the urethra including the aesical orifice m 
continence results and it is better in such cases to close the base 
of the bladder completely and establish permanent suprapubic 
drainage (see p 590) One patient was well without recurrence 
fne years and another one vear after removal of the growth 
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CHAPTER LIU 

TUBERCULOSIS OF THE URETHRA AND PENIS 

Tuberculosis of the urethra is rare Primary tuberculosis has 
been observed, but the infection is almost invariably secondary 
to tuberculosis of the unnarj or genital systems The female 
urethra is very seldom affected The usual form is tuberculosis 
of the posterior urethra m the male , the anterior urethra is 
seldom involved 

The prostatic urethra is affected bv spread from the prostate 
gland or from the bladder A deep tuberculous cavity may open 
from the substance of the prostate on the posterior urethra, or 
there maj be superficial ulceration or tuberculous granulation 
tissue The anterior urethra may be the scat of small super 
ficial ulcers, but if the penis is affected the urethral mucous 
membrane is involved m the tuberculous infiltration 

The p°nurethral tissues may be implicated and a “cold ab- 
scess ” form, and eventually fistulas appear in the perineum The 
prcv esical space may aLo be m\ oI\ ed Engbsch has described 
tuberculosis of Cowper’s glands 

Stenosis of the urethra is occasionally observed in the bulbous 
or penile urethra m cases of urinary and genital tuberculosis 
There is seldom a localized stricture such as is found as the result 
of gonorrhceal urethritis The wall is infiltrated, and an irregular 
fibrous thickening of the mucous membrane results 

Symptoms. — k urethral discharge is always present, and is 
usually thin and pale, but occasionally it is so abundant and 
purulent and the symptoms are bo acute as to suggest gonorrhceal 
urethntis Gonococci are, however, absent, and tubercle bacilli 
are found Hcematuna, frequent and difficult micturition, and 
occasionally complete retention, maj be present There is irregular 
periurethral induration, and a bougie passed along the urethra 
raeet3 resistance, and grating may be felt Hemorrhage frequently 
follows 

With the urethroscope infiltration and occasionally ulceration are 
seen A deep tuberculous canty or superficial ulceration or tuber 
culou3 granulation tissue may be found m the posterior urethra 
Tuberculosis of the perns may bo confined to ulceration of the 
glans, usually on the under surface, or the corpora cav ernosa of 
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the penis may be miaded In a case under my care the terminal 
two thirds of the penis was greatly enlarged, round, and hard, 
and the glans penis showed several sinuses through which granula- 
tion tissue projected The first 2J in of the urethra were in- 
volved No other tuberculous lesion was detected m the genital 
or urinary system 

Treatment. — Tuberculosis of the urethra is so seldom an 
isolated lesion that separate treatment is rarely necessary 

Internal urcthrotomj should be performed m stenosis of the 
urethra, and instruments passed at short intervals afterwards, as 
there is a marked tendency to recontraction \\ hen a “cold 
abscess” forms it should be opened, and tincture of iodine applied 
Fistulas arc treated b} scraping and injection of iodoform 
emulsion, bismuth paste, or iodine 

Consenative treatment should be adopted when the penis 13 
involved, but amputation maj become necessary for extensive 
lesions Tuberculin (T R ) should be gi\ en in gradually increasing 
doses in all cases, and should be persisted in for periods of many 
months or several years 

Where there is extensne destruction of the urethra, with 
tuberculosis of the bladder, permanent suprapubic drainage of 
the bladder may become necessary in order to relieve the constant 
pain and vesical spasm 
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PART V.—THE PROSTATE 


CHAPTER LIV 

SURGICAL ANATOMY— EXAMINATION- 
CONGENITAL MALFORMATIONS 
SURGICAL ANATOMY 

The prostate gland is the size nnd shape of a Spanish chestnut, 
and lies with its long axis vertical, its base beneath the floor of 
the bladder, and its apex at the triangular ligament, i-f in below 
and behind the subpubic angle Its average weight is 4* drachms, 
and it measures 1 J in in length, 1mm the antero posterior 
diameter, and 1£ in trans\ersely The base lies beneath the floor 
of the bladder, extending backwards behind the urethra to about 
the midpoint of the tngone and forwards for J in in front of 
the internal meatus The greatest lateral extent, which measures 
l in on each side, is a line drawn from the internal meatus 
outwards and a little backwards The glandular tissue of the 
prostate lies behind and on each side of the urethra, and does not 
project in front of it 

The arrangement of bladder muscle on the base of the pros 
tate is as follows The outer longitudinal lay er of bladder muscle 
(Fig 206) loses itself upon the upper surface of the gland, the muscle 
fibres becoming incorporated with the non stnped muscle of the 
stroma of the organ Lying upon this is the tngone muscle, con- 
sisting of a layer of transversely disposed muscle fibres, which 
forms a thick wedge behind the opening of the urethra and is 
continued into the outer circular muscular layer of the urethra 
Over this muscular layer is a longitudinal layer continuous with 
the inner longitudinal layer of tli ft ureters and passing into the 
internal longitudinal layer of the urethra In front of the urethra 
the outer longitudinal layer of bladder muscle approaches the 
anterior wall of the urethra, and becomes lost among the bundles 
of circular muscle which surround it The inner or circular later 
of bladder muscle xs continued well up to the urethra, and then 
ceases 

Along the anterior wall of the urethra is a thick layer of 
circular muscle which extends from the base to the apex of the 
713 
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prostate The true sphincter of the bladder consists of the circular 
trigone muscle behind the urethra, which spreads out fan wise 
on each side of the prostatic urethra and forms the \ ertical band of 
circular muscle in front of this portion of the urethra Surrounding 
the membranous urethra at the apex of the prostate is the com 
pressor urethra? muscle, and the striped fibres of this muscle are 
continued upwards (Hcn!6s muscle) on the anterior surface of the 
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meets the lateral aspect of the junction of the bladder and pros 
tate and from this a strong laver of fascia passes downwards o\ er 
the lateral aspect of the prostate forming the lateral portion of 
the sheath The lateral la\ er leaves the gland on each side before 
it reaches the middle line anterior!} so that a vertical band 
on the anterior surface of the prostate is left uncovered Those 
lavers unite across the middle hue at the apex of the prostate to form 
the upper layer of 
the triangular hga . 
xneut The posterior { 
surface of the pros 
tate ia covered bj a 
laj er of fascia a Inch 
splits off from the 
recto-i esica! fascia 
and is attached 
along the base, send 
mg a prolongation 
upwards to cover 
the seminal \ esicles i 

and the terminal 1 

portions of the visa 1 

deferentia and ure 
ters The fascial 
sheath can be 
stripped, without 
damage to the gland 
from the lateral and 
posterior surfaces 
(Fig 203 ) It is Fig 203 — Lateral view of prostate and 
adherent around the fascia 



base and at the 
apex and along the 
anterior surface 
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The prostatic 

urethra traverses the gland The first part of the tube from the 
internal meatus to the verumontanum is straight and vertical At 
the \ erumontanum the urethra begins to curve forwards and the 
remaining part of its course is as much forwards as downnards At 
the internal meatus the urethra lies oil the same vertical plane 
as the anterior borders of the lateral lobes From this lev el 
it sinks backwards m relation to the gland tissue so that 
at the \ erumontanum it he - * midway between the anterior 
and posterior surfaces of the organ From this point it pas.es 
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more and more towards the front of the organ as the gland tubules 
disappear 

'I ho structure of tho prostate gland consist s of tubules embedded 
in a densely wo\en stroma of non striped muscle There is no 
distinct circular arrangement of the fibres of the stroma around 
tho individual tubules At the surface of the organ there is an 
area of stroma in which no gland tubules can be seen, and the 
fibres are more circular m their arrangement This is the true 




big 201 — Vertical mesial section through bladder base 
prostate, and surroundings 


capsule of the prostate The gland tubules nre arranged m horse- 
bIioc form around the posterior and lateral aspects of the urethra, 
and form two lobes In stained trnns\ erse sections of the pros 
tate no division of the gland tissue into two lobes can be 6een 
behind the urethra (Fig 20 > ) In front of the urethra along the 
whole length of the proatate is a vertical wedge of non striped 
muscle and fibrous tissue This anterior commissure separates 
the two lateral lobes 

From tho \ enimontanum a band consisting of the ginu* pocuians 
and the cjaculatorj ducts surrounded bv a sheath of non sloped 
muscle, passes upwards and backwards through the «heet of gland 
tissue which unites the lateral lobes behind the urethra In a 
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vertical median section this band appears to isolate a wedge of 
gland lvmg immediate!) behind the upper part of the urethra 
This is the so called * median lobe ” Iso separate lobe exists in 
the normal prostate The ducts of the prostatic glands open into 
the prostatic sinuses m the immediate neighbourhood of the 
\ eramontanum, and on the posterior wall of the urethra abo\ e this 
No glaud ducts open into the urethra between the part immediately 
adjacent to the verumotitanuin and the membranous urethra 



Fig 205 — Transverse section of prostate and surroundings 
at level of verumontanum 

1 Anterior well of reetaas B Arcohrlltnx 0 C Viteenf layer of pelf c fete • D Sbtilfc 
of protuic formed by pelt c faicia t Sheath of proiiate 1 Pelv e fa*c a (iheiih) reflected 
from anterior (orfare^of prorate O li Levator ant wmcle If T broat t Hoe on anterior 

atrrfice of prostate L 31 Capaolc of proatate ^ /Interior comm ctore O VcramoptinniB 
1 Elaeulatory doctj 


Although the lateral lobes are not separated histologically 
they are ph\ siologically distinct Acute inflammation and mahg 
nant disease mav be accurately limited to one lobe, the other lobe 
being health) 

The arteries supplying the prostate are derived from the 
\esicol, hemorrhoidal, and pudic arteries 

The veins form the prostatic venous plexus {Figs 206, 207 ) 
This commences in the dorsal vein of the perns, and passing up the 
anterior surface of the prostate from the apex to the base, here 
splits into two groups, which p3S3 along each side at the angle 
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formed by the junction of the bladder and prostate The plexus 13 
thus shaped like the letter Y On the front of the prostate the stem 




of the Y is formed by large intercommunicating venous channe 
embedded in tbc anterior lajer of the fibrous sheath and separate 
from the anterior commissure of the prostate bv the laj er of £ up 
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muscle described abo\e The arms of the plexus receive the 
\esical reins and those from the seminal vesicles, and pass to the 
internal iliac ten 

The lymphatics pass in trunks with the veins to glands situated 
along the internal iliac vessels and at the bifurcation of the iliac 
arterv A few pass to gland a m front of the bladder, and some 
lymphatic vessels pa&> round the rectum to a gland in the hollow 
of the sacrum and upwards to the aortic chain 

The nerves are derived through the hypogastric plexus from the 
3rd and 4th. sacral nerves 
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EXAMINATION OP THE PROSTATE 
Rectal examination (Fig 308) tna) be performed with the 
pat ent m the knee elbow position on a couch, or lying on lus back 
with the pelvis raised in the lithotomy position The former is 
preferable for routine examination, while the latter is used m ex 
animation under general anaesthesia and for bimanual examination 
On introduction of the forefinger, covered with a thin rubber 
glove and well oiled, a pocket is felt on the anterior wall of the 
rectum immediately internally to the anal canal A vertical ndge 
in the middle hue of this pouch is the membranous urethra , on 
each side of this is a depression in the position of Cowper’a glands, 
which can be felt, when enlarged, by pressing the thumb on the 
perineum and grasping the tissues between this and the finger 
m the rectum The prostate is felt above this antenor pouch, 
jmmJ ad tic great xotyenty of rases the .finger easily reaches above 
the upper limit of the gland Difficult) may be experienced when 
the buttocks are heavy and the perineum deep and when the 
patient is nervous and ngidlv contracts his muscles In the middle 
line of the prostate is a vertical groove, and on each side of this 
a prostatic lobe is felt 

The consistence of the normal prostate is uniform and elastic, 
and pressure causes a sight desire to micturate The gland has 
a moderate degree of mobiht) , which is best appreciated by com 
paring it with a prostate the seat of malignant growth On each 
side of the gland is a sulcus, the depth of which indicates the antero 
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posterior size of the prostitc The finger should search for tough 
ness or hardness of the gland, for nodules projecting or buned, 
for enlargement, lateral spread, vertical spread, for dunmution of 
mobility , for tenderness, and for obliteration of the paramembnnous 
depressions 

The track along which lymphatics of the prostate pass is felt 
as i sling which leaves the upper part of the lateral lobe on each 
side and passes upwards and outwards In carcinoma of the 
prostate thickening maj be felt m this situation, and a nodule or 
a chain of nodules, representing small lymphatic glands con 



big 20S —Structures m relation to anterior wall of male rectum 

The pern nermallp fell on redat examine! on ere ehown m contiooool black I it 1 I hole felt 
In d naee are ihowo io dotted I Oce 

taming deposits In a very lax bladder the upper surface of the 
gland can sometimes be palpated 

The seminal vesicles he immediately above the base of the 
prostate They pas3 transversely outwards and upwards, and 
arc readily palpated by a finger of ordinary length They may 
be cmpt\ when they cannot be felt, or distended forming soft, 
sausage like cushions Nodules and thickening of the wall should 
be seached for Wien malignant growth or chronic cellulitis has 
obliterated the lateral sulci a level surface is felt on the anterior 
wall of the rectum m which the outline of the organs is wanting 
In bimanual examination the patient is in the lithotomy 
y/anAmt, t vu& Vox Vtft - karri patssts AOTvrmwvlw ahm ythm 
symphysis An enlarged prostate can frequently be felt m this 
way It is also a valuable means of ascertaining whether residual 
urine w present and of making a rough estimate of its amount 
Rectal examination m the recumbent position may be assisted 
by the passage of a metal sound, which can be felt in the median 
furrow 
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The length of the prostatic urethra may he measured by pass- 
ing a coude catheter The sensation given to the surgeon’s fingers 
on passing the catheter will show when the point encounters the 
resistance of the compressor urethrae muscle at the membranous 
urethra, and passes through this into the prostatic urethra There 
is again alight resistance when the point passes through the inter- 
nal meatus, and the urine now begins to flow, showing that the 
eye of the catheter is in the bladder In some forms of enlarge- 
ment of the prostate the upper part of the prostatic urethra is 
open and trumpet shaped, and this test is fallacious A metal 
stone sound may be used for this purpose The beak is turned 
downwards after entering the bladder, and withdrawn until it 
hitches on the prostate A calculus projecting from a pouch in 
the prostate or lying in the prostatic urethra will be felt with the 
sound 

The cystoscope gives information in regard to the urethral 
orifice and the upper surface of the prostate In the normal 
state the margtn of the urethra is slightly concave upwards In 
enlargement of the prostate it is corn ex A central lobe or lateral 
intravesical projection may he seen, and the size and extent 
estimated by the projection hiding part or the whole of the tngone 
from view and obscuring the new of the uretenc onfices 

An irregular projection is seen m malignant disease of the 
prostate, and a malignant growth may be seen ulcerating through 
the bladder base from the prostate 

CONGENITAL MALFORMATIONS 
Complete absence of the prostate is rare, and only occurs m 
combination with other malformations of the genital organs, such 
as ectopia v esicie, pseudo hermaphroditism, hypospadias, and 
absence of the testicle 

Congenital and Acquired Ctsts 
Cysts of the prostate are found m children a few days after 
birth and are due to closure of the opening of the sinus pocuhris 
and retention of the secretion The verumontanmn is enlarged, 
and the cyst projects into the prostatic urethra It may attain 
a considerable size, and can be felt on the rectal surface of the 
prostate as a rounded swelling There is a lining of columnar 
epithelium, and the contents are fluid, with epithelial and round 
cells The cyst wall is thin and easily ruptured into the urethra, 
or it may be thick and resistant Such cysts cause urethral ob 
struction and retention of urine Cysts may develop in the 
neighbourhood of the internal meatus and cause increasing or 



722 THL PROSTATE [ciur tiv 

intermittent obstruction These can be seen in cjstoscopy as 
large, rounded, parti} translucent swellings Destruction of the 
will by the high frequency cnuteiy cures the condition Cysts 
developing between the prostate nnd rectum are asenbed by 
Engbsck to vestigial remains of the duct of Muller when their 
position is median, and of the Wolffian bod} when lateral!} placed 
The} are found in adults, nnd cause no symptoms when small, 
but large cysts may give nse to symptoms of pressure on the 
bladder or rectum, to retention of urine, or to radiating pain m 
the testicles and thighs A Large c}8t ma} be mistaken for a 
distended bladder or for a vesical diaerticulum The diagnosis is 
made b} c}stoscopy, and b} rectal examination with a sound in 
the urethra, the bladder has ing been emptied 

Treatment consists in exposure of the c}st from the perineum 
and drainage 



CHAPTER LV 

PROSTATITIS 

Acute prostatitis occurs most frequently as a complication of 
gonorrhoea Other predisposing causes are stricture of the urethra, 
cystitis and vesical calculus, sexual excess, \anous conditions 
of the intestines, such as constipation, hemorrhoids, fistula, and 
dysentery Bicycling is also said to be a predisposing cause 
The exciting cause is frequentlv the passage of instruments, as 
in dilatation of a stricture, the use of a hthotntc in vesical cal- 
culus, or the injection of strong solutions in the treatment of 
urethntis, or even irrigation of the urethra with weak solutions 
The infection usually reaches the prostate directly by way 
of the urethra Bactena are already present or are introduced 
by instruments A hematogenous infection may rarely take 
place as a complication of parotitis, smallpox, and cellulitis of the 
neck Acute prostatitis may occur apart from any known local 
cause, and is then usually part of a hematogenous infection of 
the urinary tract by the bacillus coli communis m cases of con- 
stipation or colitis The bactena most frequently found are the 
staphylococcus, the bacillus coh communis, and the streptococcus, 
the pneumococcus is rare Certain anaerobic bactena have been 
descnbed by Albarran, Cottel, and others in phlegmonous inflam- 
mation around the prostate The gonococcus is very rarely found 
alone , Casper did not find it in a single instance m 25 cases of 
prostatic abscess complicating gonorrhoea Oraison found it in 35 
per cent of cases In the majonty of cases of prostatic abscess 
complicating gonorrhcea the infection is secondary 

The vaneties of prostatitis are acute prostatitis, prostatic 
abscess, and chronic prostatitis 

ACUTE PROSTATITIS 

Symptoms. — A slight degree of acute prostatitis frequently 
occurs, and is difficult to distinguish from posterior urethntis, 
with which it is invariably combined 

There is frequent and urgent mictuntion , and on parsing 
the unne into two glasses both portions are cloudy. The unue 
contains comma threads which ate characteristic of piostatic affec- 
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tions These threads consist of pus cells and columnar epithelium, 
and are formed in the ducts of the prostatic glands On rectal 
examination no enlargement of the prostate gland is found, and 
there is little or no tenderness on pressure of the gland 

The more severe form of acute prostatitis begins suddenly 
during an attack of gonorrhoea, or after surgical interference in the 
urethra The patient feels ill and may have one or se\eral slight 
attacks of shivering or n fully developed rigor The temperature 
rises to 102* T or higher, and there are thirst, dry tongue, anorexia, 
and constipation 

The onset is frequently marked by retention of urine Occa 
monnlh the symptoms commence insidiously 

There is deep, heavy pain in the rectum and perineum and 
at the end of the penis, which is worse on standing, sitting, or 
walking and also on micturition and defecation There are 
frequent and \cry painful attempts to pass water with straining 
If retention is absent small quantities of urine are passed verv 
frequently, sometimes with a feu drops of blood 

Rectal examination shows enlargement of one or both lobes 
of the prostate, the line of enlargement being sharply defined 
when the prostatitis is unilateral The consistence is firm and 
the organ intensely tender 

Course and prognosis.— Resolution may take place The 
symptoms subside and m a week or a fortnight have disap- 
peared but the prostate remains hard and enlarged, and the 
infiltration only disappears after some months, or it becomes 
chronic 

Suppuration mav take place The pain becomes throbbing, 
the fever continues, the swelling increases, and a sensation of 
deep-seated fluid mav be felt on pressure, and later more distinct 
softening is detected 

Treatment. — All local treatment, such as irrigation, instilla- 
tions, passage of instruments, must cease The patient is confined 
to bed and hot fomentations are applied suprapubicnlly and to 
the perineum A purge such as calomel (4 gr ) should be given, 
followed by a saline Hot rectal imga tions should be administered 
night and morning (U0’ s -I15 3 F), supplemented by injection into 
the rectum of a small enema (8 or 10 02 ) of hot water containing 
antipynn (20 or 30 gr ) and tincture of opium (10 or 15 minims) 

As an alternate e to an enema a suppository containing antipynne 
(5 gr ), pyramid on (5 gr ), and extract of hvoscyamus (3-4 gr ) 
may be prescribed Contrexdnlle water is administered by the 
mouth, Bandahvood oil in capsules (10 mmim3), and citrate o 
potash (20 gr ) , belladonna and hvoscyamus may also be given to 
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relieve the irritation and spasm Great relief may also be afforde 1 
in some cases by du therm) a rectal electrode being emplojed 
with a large indifferent electrode over the pubis 

PROSTATIC ABSCESS 

Latent abscess of the prostate occurring both in enlarged 
prostate and in cases in which hypertrophy is absent has been 
described It is rare and is onl) discovered on removal of the 
prostate or by accident when palpating the gland m routine 
examination in other conditions such as chronic uretl ntis 

In the majont) of cases the abscess develops in the course of 
acute prostatitis The temperature already raised increases sud 
denly after a dull or ngor There are increased frequenc) and 
difficulty of micturition The pain becomes more severe it is 
constant heavy and throbbing and radiates to the th ghs 
On rectal examination the prostate which was already enlarged 
is found to have increased m Size and deep seated softening may be 
detected Later a soft area in the hard mass of enlarged prostate 
may be easily detected as the pus approaches the rectal surface 
An abscess may form in the neighbourhood of the urethra or 
there may be numerous small points of suppuration scattered 
throughout the prostate and no sensation of softening is detected 
with the finger 

Course and prognosis — 1 In a large proportion of cases 
the abscess if left alone ruptures into the urethra either apon 
taneously or after rectal examination or the passage of a catheter 
for retention of urine A quantity of pus appears in the urine 
the temperature falls and the symptoms subside the prostate 
diminishes in size and is much softer The inflammation may 
now gradually subside Recurrence of the symptoms may bowev er 
ensue from incomplete drainage and refilling of the abscess ca\ it) 
The persistence of such a canty may later lead to the forma 
tion of an mtraprostatic calculus lime salts being deposited in 
this paraurethral pouch 

2 The abscess may travel downwards to the perineum where 
it appears as a tender swelling immediatelj behind the bulb and 
then passes forwards in the perineum to the scrotum Rectal 
examination shows the pouch below the prostate filled up with 
an inflammatory mass continuous with the gland 

3 The abscess ruptures into the rectum Pus and Hood 
appear in the stools but may be overlooked The track is felt 
as a firm button m the rectal wall Healing usually follows but 
a fistula may form between the rectum and the urethra 
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Treatment. — The abscess should be opened and drained by 
the perineal route The curved prerectal transverse incision of 
Zuckerkandl is employed the postenor surface of the prostate 
exposed, and the rectum displaced backwards There is danger 
of wounding the rectum unless the dissection is carefully earned 
out The abscess is opened b\ a vertical incision through the 
sheath of the prostate, and a large rubber dram is introduced and 
retained for a week, after which it is removed and a gauze dram 
substituted 


CHRONIC PROSTATITIS 

Chronic prostatitis occurs most frequently between the ages 
of 20 and 40 it may persist after an attack of acute prostatitis, 
but more often it commences insidiously and gives rise to slight 
symptoms m its carl} stage 

Etiology. — Stricture is frcquentl} present, chronic urethntis 
cystitis and p> elonephntis are concomitant if not causative in 
flammations Masturbation and sexual excess are also believed 
to cause prostatitis and some authonties hold that it may follow 
bic> cling 

Pathology. — In the slightest form the glands and ducts show 
proliferation and desquamation of epithelium and the lumen is 
filled with epithelium and leucocytes At a later stage there is 
periglandular infiltration with round cells Sclerosis of the stroma 
maj take place and the gland is firmer, and later there is 
contraction either destroying the gland tubules by pressure or 
causing dilatation from obstruction Rarely small points of 
suppuration are scattered throughout the prostate 

In most cases the inflammation is postgonorrhccal, but there 
maj be an interval of several years between the acute attack of 
gonorrhoea and the development of symptoms of chronic pros 
tatitis It occurs in 35 per cent of cases of gonorrhoea Notthaft 
holds that the gonococcus does not survive longer than three 
years, and it frequently disappears long before It is followed by 
secondary bactena Young found that bactena were present in 
only C out of 19 cases of chrome prostatitis This author believes 
that multiple infection is not uncommon 

Symptoms —These mav be so shght as to be overlooked or 
they may be combined with those of postenor urethntis and be 
indistinguishable from them It must be remembered also that 
widespread unnarv infection may be present with svmptoms of 
pyelonephritis pyelitis, ureteritis, or cystitw 

The svmptoms present great variety, and are conveniently 
grouped as urinarv, nervous, and sexual 
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1 Urinary symptoms. — Increased frequency of micturition 
and scalding or Bmartmg donng the act are the most common 
urinary symptoms The increased frequency occurs during the 
day, and m severe cases at night also It is capricious, varying 
from day to daj and at different hours of the day The desire 
to micturate continues after the bladder is empty, and there maj 
be strangury Urgent micturition may also be noted Difficult 
micturition is frequently present, and occasionally an attach of 
complete retention Residual unne is said to be present in some 
cases 

2 Nervous symptoms. — Aclnng pain is characteristic It 
maj be constantly present, or irregular in its incidence, being 
present for some part of a day or for some days and absent for 
varying periods It may be increased on mo\ ement and exercise, 
or on sitting, and sometimes on ruing from the recumbent position 
The pam is felt in the perineum, along the urethra to the end of 
the perns, in one or both testicles, in the groins or hips, or at the 
base of the sacrum In old standing cases it may be felt in regions 
distant from the prostate — namely, m the arms, shoulders, neck, 
and thighs Pam on defalcation and during coitus is frequently 
present Neurasthenia develops m a considerable proportion of 
these cases 

3 Sexual symptoms — Nocturnal emissions maybe frequent, 
and there is loss of sexual appetite Prostatorrhcea is present in a 
small percentage of cases , this consists in the escape of prostatic 
fluid during defecation or at the end of micturition or even on 
exertion The normal prostatic secretion is a milky fluid, alkaline 
in reaction or amphoteric (Young), and contains lecithin granules, 
amj loid bodies, and isolated epithelial cells In chrome prostatitis 
the secretion 13 thick, yellow, and alkaline, and contains granules 
and flakes The microscope show s columnar cells single or clumped 
together, with numerous leucocytes, and a few red blood corpuscles 
and amyloid bodies, lecithin granules, and granular phosphates 
On the addition of a drop of ammonium phosphate (1 per cent ) 
large numbers of Bottcher crystals appear The excess of epithet 
Ital cells and the presence of leucocytes are characteristic of chrome 
prostatitis According to Goldberg there is a diminution in the 
lecithin in prostatitis The unne frequent!} shows bicdluna, 
which may be intermittent or constant When cystitis or pyelo- 
nepkntis is present the unne has the characteristics observed in 
these diseases 

In slight chrome prostatitis the terminal portion of the urine is 
cloudv, with a little mucus and a trace of pus, and contains comma* 
shreds, small curved flakes formed in the ducts of the prostate 
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A slight albuminuria is present in many cases, due to the pres 
cnce o! prostatic secretion m the urine Terminal phosphaturia 
is also observed, the last portion of the unne containing a cloud 
of phosphates 

On rental examination no change in size, consistence or sensi 
biht) is detected in slight cases When more extensile changes 
are present the prostate is slight]) tender and the consistence 
firm This change raaj extend thronghout the gland, or one lobe 
may be firmer than the other, or again the gland ma> be firm at 
one part and elastic at another Ihe firm area maj be at the 
periphery The gland maj be fixed and in the later stages is 
frequent!) diminished in size and maj be complete!) atrophic. 
The secretion of the prostate should be expressed b) massage and 
examined It bis the characters alreadi described 

The bacteriology is similar to that of acute prostatitis In 
Borne cases no bacteria are found, but it has been shown (Jungano) 
that anaerobic bacteria are present in all these cases 

Diagnosis. — Prostatic fluid must be di«tmgui3hed from that 
demed from Cowpcr’s glands which ma\ be m excess (urethra 
rrhcea) The latter is clear, viscid, and glycerin like 

Schlagintneit introduced the following macroscopic method 
of distinguishuig between prostatic fluid, seminal \esicle fluid, and 
pus Tho fluid is allowed to drop into a specimen glass of water 
Normal prostatic fluid disseminates and gnes an opalescent appear 
ance to the water pus sinks to the bottom and the seminal \esicle 
fluid floats or hangs in the water and becomes opaque 

The microscope will distinguish between spermatic and pros 
take fluid In order to obtain the prostotic fluid for examination 
the urethra and bladder should first be washed with saline solu 
tion and then several ounces of the fluid left in the bladder The 
patient is now placed m the knee elbow position the prostate 
gland is massaged from the rectum and the patient directed 
to pass the fluid from his bladder This is centrifugalizcd and 
examined 

On rectal examination tuberculous disease and chrome pros 
tatitis must be differentiated In tuberculous disease the nodule 
is usually sobtary and it is harder and more sharp!) defined 
There are frequent 1) tuberculous lesions in the seminal \esicles 
and epidid)mes, m the urinary tract, or elsewhere in the bod) 
An examination of the expressed prostatic fluid for the tubercle 
bacillus should be made in doubtful cases 

Malignant disease of the prostate in its early stage maj resemble 
chrome prostatitis Tho nodule of malignant growth is harder 
and more sharply defined, and the s)mptoms at this stage are 



lv) CHRONIC PROSTATITIS : TREATMENT 723 

usually confined to slight difficulty in micturition •without changes 
in the unne and without the neurasthenic symptoms which 
characterize chronic prostatitis 

In the more advanced stage of carcinoma there is no difficulty 
in recognizing the stony, hard, nodular, fixed, insensitive prostate 
as malignant 

Prognosis — The removal of an exciting cause such as stric- 
ture may be followed bj resolution of the prostatitis Usually, 
however, chronic prostatitis persists for many years, either m a 
latent form with recurrent exacerbations, or with little or no 
improvement Cases associated with bacilluna are especial!} 
resistant to treatment 

Epididymitis is a frequent complication, and may follow too 
energetic treatment, or sexual excess, or exposure to cold Atrophy 
of the prostate may eventualh ensue and it is said that hyper 
trophy may also result from this cause 

Treatment.— General tome treatment is indicated with open 
air exercise Horse nding and bicj cling should be avoided 
Ergot and iodide of potash should be given The bowels should 
be carefully regulated If a stricture is present it should be 
treated 

The regular passage of large metal instruments, even when 
there is no narrowing of the canal, assists to expel the prostatic 
discharge by stretching the wall of the urethra large instruments 
should he used (Nos 14-10 to Nos 16-18), meatotomy being per 
formed, if necessary, to enable the surgeon to pass them Koll 
mann’s prostatic urethral dilator is useful for this purpose, the 
dilatation is carried out once a week, commencing with No 30 and 
gradually rising to No GO, or even No 70 Simultaneous irrigation 
of the urethra with weak silver nitrate solutions (1 in 10,000) 
should be carried out, in the more recently constructed instru 
ments provision is made for this purpose 

Irrigation may be combined with prostatic massage without 
dilatation The prostate is first massaged from the rectum with 
the patient in the knee elbow position, and then the patient is 
placed m the recumbent posture and the urethra washed bv 
Janet's method Large quantities of weak solution are used, suih 
as sih er nitrate 1 in 10 000, oxycyamde of mercury 1 in 5,000, 
or permanganate of potash 1 m 5,000 

Instillations into the prostatic urethra, by means of a Guj on's 
syringe, of stronger solutions, such as silver nitrate 1, 2, or S per 
cent , are sometimes beneficial 

loong recommends the use of an ointment of 2 per cent car- 
bolic acid in lanohne in mild cases, or 1 per cent salicylic acid 
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in cases with epithelial exfoliation The ointments are introduced 
by means of an applicator 

Prostatic massage is the most important method of treat- 
ment in chrome prostatitis The patient is placed m the knee 
elbow position on a couch, and a rubber glove, well lubricated, 
co\ era the surgeon’s hand The forefinger is introduced into the 
rectum, and first one lobe and then the other is massaged from 
without inwards to the raid line, and finally the finger is swept 
down the interlobar sulcus The massage lasts five minutes and 
is succeeded bj Huge of tlic urethra and bladder The treatment 
is repeated once a u eoh Another useful treatment is diathermy 
applied b) means of a rectal electrode It may be given con 
vemently as a preliminary to the massage, and is particularly 
helpful m relieving any pain that may be associated with the 
prostatitis 

Suppositories containing ichthyol 3 gr , extract of belladonna 
Igr or iodide of potash 5 gr , may be used 

In old standing cases with severe pain perineal prostatectomy 
may he performed , it succeeds in relieving the neuralgic pain, 
but there is a tendenev to recurrence after some y ears The u«e 
of the galvano-cauterv (Bottim’s method) in some cases has been 
advocated 
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PERIPROSTATITIS 

Acute pen prostatitis is secondary to acute prostatitis and 
prostatic abscess In prostatic abscess which mpturc3 into the 
rectum there is penprostatitis with adhesions of the prostate and 
rectal wall The pelvic cellulitis may spread beyond the neigh 
bourhood of the prostate to the lateral wall of the pelvis and sur 
round the rectum The svraptoms are mashed bv those of the 
acute prostatitis The patient is more senously ill, the tempera 
turc high and swinging and ngors are frequent and severe On 
rectal examination the outline of the prostate vs found to be 
obscured, and the rectal wall fixed in an inflammatory mass 
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anteriorly and laterally Death from eephctemia or pvoemia mav 

occur 

Treatment consists in free and early drainage of the pnmarv 
prostatic abscess and of the pelvic cellular tissue by the penneal 
route 

Chrome periprostatitis follows the acute form or complicate* 
primary chrome prostatitis The prostate and seminal \ esicles 
are replaced by a smooth, tough fibrous surface passing laterallv 
to the pelvic wall The treatment is that of chrome prostatitis 

ATROPHY OF PR0ST1TE 

Etiology. — Atrophy of the prostate occurs under a \ anety of 
conditions Congenital atrophy is strict!} arrest of development 
of the gland It is found m combination with other congenital 
malformations of the genital organs especially imperfect develop- 
ment and misplacement of the testicles When one testicle has 
failed to develop there may be a corresponding arrest of develop- 
ment in the prostatic lobe of the same side Not infrequently 
however, both lobe3 of the prostate are fully developed when one 
testicle 13 infantile 

Castration before puberty results in arrested development of 
the prostate gland Castration after puberty is followed bv shrink 
mg and diminution in size of the prostate After removal of one 
testicle the prostate may, however, remain for long unchanged 
in size on rectal palpation 

Castration was at one time supposed to be followed by diminu 
tion in size or atrophy of the hypertrophic prostate and was prac 
tised as a method of treatment for this disease It is admitted 
that a reduction in congestion of the organ is produced hut the 
belief that shrinkage from atrophy of the enlarged organ takes 
place is no longer held 

Atrophv may follow luflammaton diseases of the gland such 
as "'acute and clitonic gonorrheeal prostatitis and tuberculous 
disease, or pressure from calculi or from evsts and is not mfee 
quently present in old standing stricture of the urethra as a 
result of chronic prostatitis This condition and its treatment is 
fully dealt with m the chapter on obstruction at the bladder neck 
> Senile atrophy develops after the age of 50 and occasionally 
earlier The average age m 13 advanced cases under my care was 
61 1 years, the youngest patient being 52 The condition in an 
advanced state is comparat v ely rare According to Ciechanowski 
atrophy results from pressure caused by fibrous duo to peripherally 
distributed chronic prostatitis 
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Pathological anatomy. — -In advanced cases tl o lobes arc 
reduced so as to be hardly distinguishable On section a firm 
opaque, white or greyish surface is found and traces of gland 
tissue can onlv be found microscopically Occasionally small 
cystic spaces are present, which may contain corpora a mjlacea 
The muscle fibres arc replaced by fibrous tissue The prostatic 
urethra may be tough and leathery, and fibrous infiltration of the 
tissues around the vesical orifice (‘ contracture of the neck of 
the bladder ’ ) may be observed 

Symptoms —Frequent micturition is the most constant snap 
tom It is present both day and night and amounts to six or 
eight times during the dnv and twice or three at night Occa 
stonallv there is great urgenev and constant desire to micturate 
Nocturnal enuresis is not uncommon and in a few cases complete 
incontinence dcyelops Difficult micturition or gradual or sudden 
onset is often present 

Ihe stream is poor and nuiy be reduced to a dnbble Com 
plete retention js rare 

In the early stage and in moderate degrees there js no re 
eidunl unne but later seyernl ounces of urine nnv remain after 
micturition and occasionally the bladder is chronical!; distended 
The unne may be clear, but usually contains evidence of chronic 
urethral or \ osteal inflammation 

An instrument may pass easily into the bladder, and the total 
length of the urethra is found to be reduced In some cases there 
is obstruction at the internal meatus due to fibrous induration 
of this portion of the canal or to a fold of mucous membrane 

On rectal examination tho prostate is greatly reduced in size 
and is flat and smooth w ith an ill defined outline or the finger 
may fail to detect any remains of the gland The membranous 
and prostatic portions of the urethra can be felt and some- 
times the seminal vesicles hut the lobes of the prostate are 
wanting 

Diagnosis. — The symptoms may closcl; resemble those of 
hypertrophy of the prostate but on rectal examination the atrophy 
is readily recognized 

In chrome periprostatitis the prostate is obscured on rectal 
palpation but here all the structures on the antenor wall of the 
rectum sucli as the seminal vesicles and the membranous and 
prostatic urethra, are also hidden Examination with a sound in 
the urethra assists the diagnosis In atrophy of the prostate it is 
felt in the prostatic urethra, in chronic periprostatitis it js felt 
with difficulty or not at all 

The atrophic type of carcinoma of the prostate mav 
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ns« to difficulty m diagnosis from simple atrophy of the organ 
In the malignant growth the gland, although small and flat, is 
hard and fixed, and a sound in the prostatic urethra cannot be 
felt from the rectum The early appearance of metastatic growths 
will put an end to any doubt 

Treatment.— W hen possible, the cause, such as stricture or 
prostatic calculus, is remo\cd The treatment of atrophy asso- 
ciated with fibrosis and bladder neck obstruction is dealt with in 
Chapter LX 



CHAPTER LVI 

TUBERCULOSIS OF THE PROSTATE 

IJtFOPF proceeding to describe tuberculosis of the prostate giant], 
it is convenient to make some remarks m regard to tuberculosis 
of the genital sjstem — namely the epididymes and testicles, the 
seminal vesicles and vasa deferentia and the prostate 

Genital tuberculosis is very rare in children although it is 
occasionally observed as tuberculosis of the testicle at an earl/ 
age It is also of rare occurrence in old men and at this age 
is usually a recrudescence of some old standing tuberculous 
lesion The great majority of cases occur between the ages of 20 
and 50 

A part of the genital system such os the epididymis, may 
alone be affected (partial genital tuberculosis), eventually, hon 
ever, the whole genital system becomes involved (complete genital 
tuberculosis) 

In IOO cases I found the following distribution — 


femtal system alone 

Fpididymu alone 10 

Prostate alone 7 

Seminal vcsiclo olono 1 

Severn! genital organs affected 25 

Genital and urinary systems 07 

Genital system and urethra, periurethral abscess, groin 

glands or lungs 8 

Genital and unnarj systems with joints vertebre or 

lungs 5 


100 

The av erage age in these cases was 25 0 y ears 

Kocher found that in 80 per cent of 451 autopsies on cases 
of gemto urinary tuberculosis there were pulmonary tuberculous 
lesions 

Tuberculosis of the genital system is compared with urinary 
tuberculosis a mild form of infection The onset is usaally in 
sidious and the progress slow Spread to all the genital organs is 
common but not infrequently the tuberculous process is quiescent 
at one part when the next is affected Obsolete tuberculous 
disease of the genital system may again become active after many 
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years, or tuberculosis of the unnary system may develop alter 
a similar interval The chief danger of genital tuberculosis is 
that it may become unnary by infection of the bladder or kidney. 
In the majonty of cases the epididjmis is the genital organ first- 
affected, and it is therefore more frequentlj found affected alone 
than the other genital organs The infection reaches the epididy- 
mis by the blood stream, and also by the vas deferens The 
prostate and seminal \esicles may be infected from the epididymis 
by way of the vas deferens, or they may be infected from the 
blood stream or from the urethra In support of his view that 
the epididymis is always affected first and the prostate later, 
Salleron states that in 61 cases of tuberculous epididymitis the 
prostate was only once affected On the other hand, Keyes and 
Kenneth Walker hold that there is always, or nearly always, 
some abnormal condition of the prostate or vesicles They admit, 
however, that these lesions are not necessarily tuberculous In 
my statistics quoted abo\e only tuberculous lesions were included 
These show that the epididymis was much more frequently affected 
alone {16 per cent ) than any of the other organs 

Etiology. — In tuberculosis of the prostate there is often a 
family history of tuberculosis Gonorrhceal inflammation is said 
to be a frequent precursor of tuberculous prostatitis, but genital 
tuberculosis (including prostatic tubercle) is very often found in 
patients who hare not had gonorrhoea I have on]) seen 2 cases 
where tuberculosis of the prostate appeared to follow directly 
upon an attack of acute gonorrhoeal urethritis and prostatitis, and 
in these cases it was impossible to pro\e that latent tuberculous 
nodul°s bad not previously been present There are cases of tuber 
culosis of the prostate m which the onset is acute and is accom 
pamed by a fairly copious urethral discharge and symptoms of 
posterior urethntis It is possible that such cases have been mis 
taken for gonorrhceal urethntis, and only in the subsequent chronic 
stage recognized as tuberculous Chrome tuberculous nodules are 
not, in my experience, found in prostates wired sdow ednreaf 
evidence of chronic prostatitis In the early stage the prostate 
in which the tuberculous nodule is set is elastic and normal to 
the touch 

The prostate was affected alone m 7 of the 100 cases m the 
above table In cases where the genital system alone was tuber- 
culous the prostate was the solitary focus of tubercle m 14 per 
cent , and in combination with other gemtal organs in 52 per 
cent In 65 per cent of cases of prostatic tubercle there was 
unnary tubercle also, and in 18 per cent of these the prostate was 
the only genital organ affected Tuberculous disease was also 
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noted m different cases in the urethra, periurethral tissues, the 
groin glands, elbow joints, vertebras, and lungs In 300 cases of 
pulmonary tuberculosis Reclus found only 2 in which the genito- 
urinarr organs were affected 

Pathology. — The tuberculous process commences in the 
neighbourhood of the acini and gland ducts the bacilli lying jm 
mediately underneath the epithelium Giant cell systems form the 
penacinous tissue is widely infiltrated, and caseation takes place 

There raav be a number of discrete nodules or a single mass 
The peripheral portion of the gland is at first affected, but the 
whole lobe becomes involved One lobe may be affected and 
the other remain intact The caseous masses frequently break 
down and a large single cauty or sc\cral intercommunicating 
pockets replace the prostitic tissue Rupture most frequentlj 
takes place into the urethra by one or several openings, or through 
the bladder base alongside the tngone, a large irregular opening 
resulting 

Less frequrnth rupture takes place into the rectum, and 
occasionally the tuberculous collection infiltrates the periprostatic 
tissue and passes down along the urethra into the perineum 
After rupture into the urethra the tuberculous process usually 
becomes quiescent and the lobe of the prostate fibrous and 
shrunken Infection of the bladder may take place by the urethra 
or directly through the base of the organ After rupture into the 
rectum the lobe usually shrinks Fistula? may form when the 
abscess invades the perineum 

In htc cases the prostate and prostatic urethra are destroyed 
and a cavity communicating with the bladder is formed The 
urethra m front of tins is frequently the seat of tuberculous 
stricture The infection hero is mixed and secondary phosphatic 
calculi may form in the cavity or in the bladder 

Symptoms — There may be complete absence of symptoms 
and the tuberculous nodule is discovered on routine examination 
of the rectum 

Frequent micturition is often present , it is both diurnal and 
nocturnal, and is little affected by movement 

A urethral discharge may be the initial symptom, and is not 
infrequently mistaken for a gonorrheeal infection The discharge 
is sometimes copious and may appear suddenly Hannatuna 
may appear at an carlv stage or it may indicate the rupture of 
a tuberculous collection into the urethra Blood may al«o appear 
in the emissions 

These symptoms are, however, often absent IV hen rupture 
into the bladder takes place the symptoms of cystitis appear 
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The unne is clear m the early stage, and no tubercle bacilli 
can be detected, but when rupture into the urethra or bladder 
has occurred the unne contains pus, tuberculous bacilli, and d€bns, 
and sometimes blood A mixed infection of bacillus cob, staphylo- 
coccus, and streptococcus introduced by instruments or appear- 
ing spontaneously may be found, and the tubercle bacillus may 
only be discovered after repeated examinations 

In late cases the infection is mixed and the bladder in- 
vaded, secondary calculi form, and the urethra anterior to the 
prostate is narrowed by tuberculous infiltration The desire to 
micturate is constant, and there is pain and burning along the 
urethra, with great straining, and the discharge of a few drops of 
unne at each attempt The patient is robbed of his sleep and 
rapidly loses flesh The temperature may be raised one or two points 
On rectal examination the prostate is tender, and one or more 
tuberculous nodules can be felt The nodule is hard and well 
defined, and is usually situated at the upper and outer angle, or 
at the outer and lower part of the gland It is more sharply 
defined and harder than a patch of chronic non tuberculous 
prostatitis, and is set or buried in a prostate of normal consist- 
ence, whereas chronic non tuberculous prostatitis gives rise to ill 
defined firm areas in a prostate of tough consistence 

One or both lobes may be affected When a tuberculous 
collection has ruptured into the urethra a hollow is felt in its 
place, and the remaining lobe is unduly prominent A small 
button of induration is felt m the rectal wall where rupture into 
the rectum has taken place 

The passage of instruments through the prostatic urethra may 
be difficult, owing to narrowing and distortion of the canal Cys 
toscopy frequently shows a prominent congested and sometimes 
cedematous area on the upper surface of the prostate After 
rupture into the bladder an irregular cavity is seen alongside the 
tngone, and caseous tubercles may be observed around it 

Prognosis, — If septic complications are not superadded and 
unnary and pulmonary tuberculosis are absent, there is a ten 
deucy to spontaneous recovery When rupture into the bladder 
has occurred, or fistulas have formed in the perineum and else- 
where, the prognosis is less fa\ Durable, but recovery under treat 
ment may still take place Recrudescence of the tuberculous 
process may occur many years after it is apparently obsolete 
A fatal result 13 usually due to unnary tuberculosis and sepsis, 
or to tuberculous disease elsewhere General tuberculosis is rare 
Simmonds found that tuberculous meningitis occurred in 30 per 
cent of 60 cases, but this complication was rare m my cases 
2 v 
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Treatment.— -The passage o! instruments through the urethra 
should, as far as possible, be avoided , and the instillation of 
medicaments into the prostatic urethra is harmful 

Suppositories of belladonna £ gr , ichthyol 2 gr , lupulm 4 gr , 
or other drugs may be given to soothe the irritation and relieve 
congestion, but they have little effect on the course of the disease 
The injection of tuberculin {T R ) is the most efficacious method 
of treatment The dosage should commence at Ti ’ )0 mg, and 
the injections are given once a vieek and gradually raised to 
rt'aff or tic mg A reaction shown by headache malaise and 
increase in the local symptoms should be avoided The treat 
ment should be continued for man} months, or even several 
years, either continuously or in courses of three or four months 
The patient should at the same time be placed undeT the best 
possible hygienic conditions and should have a free nourishing 
diet and tike cod liver oil and malt In my liands this treatment 
has given very successful results and ha* entirely superseded 
operative measures 

Operative treatment consists in the exposure of the prostate 
by /ucherhandls transverse prerectal incision, the tuberculous 
focus being then exposed by incision of the prostatic sheath, 
thoroughly scraped and packed with iodoform gauze or gauze 
soaked m iodine solution 

Prostatectomy may be performed instead of scraping In 
this case the prostatic urethra should not be opened 

After these operations a fistula lined with tuberculous granu 
lation tissue frequently persists For this the treatment should 
consist in scraping, applications of iodine or of bismuth paste 
(vaseline 20, paraffin 10, lanohno 10, bismuth submtrate 10), and 
the administration of tuberculin 

Where a mixed infection is present, vaccines should be com- 
bined with tuberculin treatment 

In late cases where the prostate 13 entirely destroyed and the 
bladder infected, permanent suprapubic drainage gives great relief 
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CHAPTER LVII 


SIMPLE ENLARGEMENT OF THE PROSTATE 

Enlargement of the prostate is a disease of advanced life, the 
frequency of which has been stated at 35 per cent of men over 
60 years 

Nature of the enlargement. — At the present time opinion is 
unsettled as to the cause and nature of the change m the prostate 
A number of theories hare been advanced, the more important 
of which will be stated 

1 Adenoma — The changes in the gland conform very closely 
to those found in adenoma of other organs, such as the breast, 
and carcinoma occasionally develops in the enlarged prostate 
Recentlj this view as to the nature of the enlargement has been 
pushed into the background by theories advanced to explain the 
origin of the change Whatever the origin may be, simple enlarge- 
ment of the prostate resembles m its gross and histological charac- 
ters an adenoma with a varying amount of cystic formation 

2 Hypertrophy — Occasionally there is a uniform increase 
in the gland tubules, resembling those of the normal gland This 
might be looked upon as a true hypertrophy, but in the great 
majority of cases there are changes such as dilatation of the gland 
tubules, subdivision into nodules, etc , which show that the pro- 
cess is more than a simple hypertrophy 

The so-called hypertrophy has been said by White, Macewen, 
and others to be secondary to changes which occur in the testicle 
in old age 

3 Arteriosclerosis — Based upon researches by Launois, 
Guyon and others have held the view that enlargement of the 
prostate is a part of arteno sclerotic changes which take place 
m the entire urinary apparatus (kidneys, ureters, bladder) Ihere 
is interstitial nephritis, and sclerosis of the bladder wall, with 
destruction of the muscular tissue and endopenartentis m these 
organs According to Guyon, this constitutes the condition of 
“ prostatismus,” which is usually, but not always, combined with 
enlargement of the prostate Casper has shown that although 
arteriosclerosis and hypertrophy of the prostate may be present 
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m the same individual, hypertrophy frequent 1) occurs without any 
change in the blood \esseb of the prostate or blulder, while Motz 
found that of 31 cases of hypertroph} of the prostate the blood 
vessels were normal in 10, simple congestion without changes in 
the \essel walls was present in G, and arteno sclerosis occurred in 
9 The complete restoration of the function of the bladder after 
removal of the prostate in cases where the patient had been de- 
pendent upon the catheter for man} years lias demonstrated that 
no such destructne changes take place m the blulder This mow 
must therefore be abandoned 

4 Inflammatory changes. — Recently Ciechnnowski has re 
vived and developed the theory that the enlargement is due 
to inflammatory changes According to this observer, the in 
flammatorj process exists for jears with slight or no appreciable 
symptoms There is a chronic inflammation affecting the stroma 
of tho gland If this mtohes the portion of the gland imme- 
diately adjacent to the urethra and surrounds the principal gland 
ducts of the prostate, the lumen of these is narrowed and the 
secrctiou collects in the acini of the gland and dilates them At 
tho same time there is proliferation and desquamation of the epi 
thelium The enlargement of the gland is almost entirety due to 
dilatation of the gland tubules lo this Ctecbanowski adds that 
if the inflammation principal)} affects the peripheral portion of 
the gland, the acmi are compressed instead of being obstructed, 
and ntrophj of tlm prostate takes place 

The great frequenc} of gonorrhaa as a cause of chronic prosta- 
titis suggests that this maj be the origin of the inflammatory 
chauges , but Ciccbanowski regards this hypothesis as still un 
proved Rowing found that GO per cent of his cases of enlarge- 
ment of the prostate had ne\er had gononhcca, and showed no 
trace of urctlintis 

Although it must be admitted that infection is one of the 
commonest causes of cell proliferation that we know, and that 
the prostate and urethra are particularly exposed to ima«ion, 
there are man} reasons for not accepting Ciechanowski’s simple 
explanation of enlargement Mere enlargement due to dilatation 
of existent glands rather than to proliferation, a dinct relationship 
should exist between tho size of the prostate and the degree of 
dilatation noted in sections — ex pede Ucrculem No such relation- 
ship exists Moreover, dilatation of the gland is not infrequently 
found m prostates that show no enlargement w hatever Gonorrhoea 
is the commonest cause of prostatitis, and Rovsing found that 
GO per cent of his cases of prostatic enlargement had never suffered 
from this disease Thus falls into line with the fact that although 
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gonococcal infections ire extremely common in Japan and China 
prostatio enlargement is almost unknown 

5 Theories of degeneration — There is much to he said in 
fo\our of a theory that regards enlargement of the prostate as a 
degenerative process overtaking an organ that has passed its period 
of full functional activity Launois was one of the first to suggest 
that enlargement of the prostate is part of a degenerative fibrosis 
affecting the whole of tho gemto urinarj system and he linked 
this up with arteno sclerosis but as has already been seen arteno 
sclerosis is by no means a constant feature and alone is incapable 
of explaining enlargement The suggestion that the degeneration 
in the prostate was secondary to changes m the testis was probal Iy 
nearer the truth If in cases of prostatic enlargement microscopic 
sections of the whole genital tract are cut in\ olutiouarj changes 
will he found not only in the prostate but also in the seminal 
vesicles and m the testi3 changes that recall the involution occur 
ring in the female breast at the time of the menopause The idea 
has therefore arisen that prostatic enlargement is an incident 
of a kind of male climacteric That the male may in fact pass 
through a change of life similar to although less pronounced 
than the changes of the female menopause has long been recog 
nized and the fact that we find appearing m men many of the 
symptoms and signs that are noted in the female lends supi ort 
to the theory Tor example there is a tendency to put on or 
lose w c ght and a predisposition to emotional irritabibty and in 
many cases to marked psjchologcal disturbances These dis 
turbanecs often have a sexual character and in more serious 
cases may bring the patient into conflict with the law as for example 
when an elderly patient is prosecuted for some park offence 

The female climacteric is associated w ltk changes m the endocrine 
glands an 1 it is natural to suppose that if prostatic enlargement is 
an incident in the climacteric of the male there would be found 
similar changes in the endocrine system Attempts to demonstrate 
this have not up till now been successful but support to the theory 
has been lent by observations of a different nature Burroughes 
has recently shown that the painting of a solution of ccstrm over 
the Bkin of male mice is followed by a cystic enlargement of the 
prostate In mice the prostate is a lobulated gland and the cystic 
changes are found to affect more particularly the two lobes m 
direct relationship to the vesiculie semmales Sometimes the 
enlargement occurring m these structures is great enough to cause 
retention of unne and bilateral hydronephrosis These experimental 
results are of great interest smee they are suggestive of a connection 
between prostatic enlargement and internal secretion (Estnn is 
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found in tlic urine of the majority of males as well as of females 
and an investigation is now being made to discover whether it is 
present m larger quantities in the urine of j ro statics 

6 Motts and Percarnau hove advanced the view that the so 
called hypertrophy of the prostate is due to changes m the urethral 
glands and tl c prostatic urethra and tint the true prostatic tubules 
do not take part m the formation of the tumour and are crushed 
aside and atrophy According to them it is not the prostate but 
the sub mucous glands that are Temov ed during the operation o! 
enucleation Although there are 6ome points that favour this 
theory it has not been accepted by the majority of urologists 
Etiology — When our views on the nature of proatatic enlarge 
meat are so uncertain it is only natural that wc should be still 
more m the darl ns to its causation Since the prostate is essentially 
a gland of sex it is not surprising that irregularities in sex life 
should often find a prominent j lace amongst the supposed causes 
of enlargement Sexual excess chastity, and sexual stimulation 
at a time when the reproductive function is on the wane have all 
been cited but there is no evidence for the belief that any of them 
favour the appearance of enlargement h.or do habits diet or 
occupation play a part m the etiology of the condition although 
it would seem probable that those leading sedentary lives are 
more liablo to develop prostatic trouble m later life than active, 
temperate men In spite of the fact that inflammatory processes 
are often the cause of the proliferation of gland tissue there is no 
reason to suppose that p ist infections of the genital tract predispose 
to the development m later y ears of prostatic enlargement Indeed 
it may be said that when a patient has suffered from repeated 
attacks of prostatitis he is more likely to suffer from a fibrous 
prostate than an enlarged one When therefore we sum. up our 
knowledge of the cause of enlargement all we can say is that ev cry 
cause that has so far been suggested is either definitely wrong or 
else insufficient alone to explain the facts 

Age Incidence — The symptoms of enlargement of the prostate 
commence after the ngc of 50 usually between the ages of 53 and 
GO The change undoubtedly begins earlier, but the statement of 
Burckhardt that 13 per cent of cases commence between 3G and 40 
and SS per cent between id and Sd is entirely contrary' t& zsj 
experience "\ on I riscb lias nev cr seen true hypertrophy of the 
prostate before 50 and holds that the cases recorded at earlier ages 
than this are cases of chronic prostatitis Kenneth \\ allcr states 
however that he has removed enlarged prostates from two j atients 
of 12 and 43 respectively and that these prostates were microscopi 
cally typical of the enlargement seen in later years I myself have 
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removed a prostate -weighing H oz , -with a well developed 
intravesical projection and the typical structure of the enlarged 
prostate, from a man aged 42 It is, however, certainly exceptional 
to find true enlargement before the age of 50, although m India 
the symptoms of enlargement appear earlier Tim is probably 
correlated With the earlier occurrence of puberty and of senile 
changes In my own practice, 6G wa9 the average age of patients 
submitting to prostatectomy 

. An interesting fact pointed out by Kenneth Walker is that 
amongst Mongolians prostatic enlargement is an extremely rare 
condition Masumoto reports that in the records of the out- 
patient department of the Gemto Urinary Hospital at Kyoto, there 
is an average of 4 cases of prostatic enlargement per annum, although 
the total attendance runs into many thousands At the Govern- 
ment Hospital of Hong Kong, Koch found no coses of prostatic 
enlargement during a period of 14 years, although the average 
annual attendance was nearly 30,000 

Pathological anatomy.— The average weight of the prostate 
is about 4£ drachms, but the organ vanes very greatly in weight 
and size ux normal individuals, so that the commencement of 
enlargement cannot he estimated by relation to this standard 
Enucleated enlarged prostates vary m weight from a few drachms 
to 14 oz , the most frequent size is from 1$ to 3 oz A pTos 
tate of G or 8 oz forms a largo mass I successfully remo\ed a 
prostate weighmg 24 oz (14 lb ) from a man aged 7G This is the 
largest prostate recorded ( Bril Joum Surg 1920, vu, 526) In 
slight enlargement the earliest changes are the protrusion of a 
portion of the gland into the bladder and the macroscopical and 
microscopical changes seen on section 

Both lobes are usually enlarged to an equal degree, but one 
may be larger than the other, and rarely the enlargement appears 
to be confined to one lobe In all such cases that I have examined, 
however, the apparently normal lobe show's changes on section 
and microscopical examination which correspond exactly io tfhose 
in the large lobe 

The enlarging prostate expands its sheath, and, as it passes 
backwards beneath the base of the bladder, strips the seminal 
vesicles from the bladder until they come to lie behind the upper 
part of the enlarged pTOstate instead of above the gland 

I pointed out in 1904 that the enlargement of the gland wa3 
w the majority of cases confined to the portion lying above the 
level of the ejaculatory ducts and the verumontanum, and that 
the increased space required for the enlarged prostate is obtained 
almost entirely at the expense of the structures abutting upon 
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the upper portion of the gland, little or no clrnnge occurring at 
the lower part Tho verumonianum and ejaculatorj ducts 
remain fixed It is not onl} the upper median portion of the 
gland (so-called middle lobe) that enlarges, but the entire upper 
portion Some years later (1911) this point was again raised by 
Tandler and Zuckerkandl, who bold that the lower part of the 
gland is crushed and Battened and takes no part in the tnraour 
which is rcmo\ed bj operation In a feu prostates I found that 
the glandular substance below the cjacuhtorj ducts and behind 


the urethra was the scat of marked enlargement, and in such cases 
the ejaculatory ducts and seminal vesicles retained then normal 
relations to tho bladder wall and to the prostate as a whole 
A second direction in uhich the enlarged prostate expands is 
into the bladder (Pig 209 ) The upward growing prostate msinu 
ates itself within the circle of the sphincter \ csieie, which becomes 
more and more dilated as the projection becomes larger This up 
ward projecting portion of the prostate is still covered by the sheet 
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of longitudinal muscle fibres which forms the superficial layer of 
the tngone and parses mto the internal longitudinal layer of the 
urethra At one point or at several the fibres of this laj er separate 
and allow a nodule of pros ta tic tissue to appear immediately under 
the bladder mucous membrane In grooves on each side of this 
nodule, or between each of several mtra\ esical nodules, are found 
these longitudinal muscular bundles crowded together in strong 
bands 

The upper surface of the prostate is in the form of a horse 
shoe around the back and sales of the urethra, and often pro 
trudes into the bladder in this form, the “ collar like ” intra 
vesical projection Another form of intravesical projection is 
the so-called median lobe I have explained the formation of 
this lobe as follows The longitudinal muscle of the ureters passes 
into the tngone, forming two strong bands which converge and 
pass over the posterior lip of the urethral orifice to join the internal 
longitudinal layer of urethral muscle The enlarged prostate, 
pressing upwards, pushes in between these tno bands and forms a 
nodule m the middle line postenorly, which may become peduncu 
Iatcd from the pressure at its base These bands of longitudmal 
muscle are readily recognized m the grooves on each side of the 
median lobe of the prostate after rcmo\al 

In 64 enucleated prostates the following was the character of 
the intravesical projection Median lobe alone, 9 , median and 
lateral lobes as a collar or distinct, 18 , both lateral lobes, 16 , 
one lateral lobe, 12 

The intravesical median lobe m the majontv of cases is an 
offshoot from one of the lateral lobes, but la a few it is found to 
be distinctly separated from these and to ansc from the mediau 
portion of the prostate, which lies above the ejaculatory ducts 

Changes In the urethra — The prostatic urethra is elongated, 
and may be as much as twice the normal length A catheter 
passes in 12 or 15 in before the eye reaches the bladder The 
elongation affects that portion of the urethra which lies between 
the bladder and the verumontanum, and hardly at all the part 
in front of this The canal is compressed laterally and elongated 
from before backwards, so that it becomes a median antero pos 
tenor slit The antenor wall remains vertical, but the posterior 
wall sinks backwards at the level of the verumontanum, eo that 
the part abo\e this point forms an acute angle with that below 
it This is probably due to dragging on the verumontanum by 
the ejaculatory ducts and the surrounding bands of tissue, due to 
the seminal 'vesicles being displaced backwards 

Lateral distortion of the urethra 13 caused b) enlargement 
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of one or other lobe, ami a. median lobe produces a Y shaped canal 
or directs the lumen foroirds 

At the internal meatus the intravesical projection of the 
prostate drags the sensitive prostatic mucous membrane up into 
the bladder The orifice may he crescentic, Y shaped, irregular, 
or trumpet shaped, according to the shape of the intravesical 
projection 

On section of the enlarged prostate a milky juice exudes from 
the surface On each side of the long nntero-postenor slit which 



r ig 210 — Transverse section of prostate removed by 
suprapubic prostatectomy. 


represents the urethra is a large yellowish white ma's in which 
are embedded smaller rounded masses, each surrounded by a 
capsule These contain numerous small cysts (Fig 210 ) 

Microscopically, the enlarged prostate shows closely set gland 
tubules, some of them small and normal in appearance, but the 
majority dilated and branched (Fig 211 ) The dilatation may 
be extreme, and numerous small cysts are produced The cpithe 
hum in many of the dilated tubules is heaped up into masses The 
dilated gland spaces contain desquamated epithelium, granular 
material, and amyloid bodies In some enlarged prostates the 
glandular elements are less abundant, the stroma more prominent, 
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and the consistence firmer. Inflammatory changes in the stroma 
are usually absent, but perivascular round cell infiltration may- 
be observed A nodole of circularly disposed non striped muscle 
fibres (myoma) may be found in the substance of a glandular 
enlargement. 

Secondary changes In the urinary organs take place, 
and are due to obstruction and infection The projection of 
the prostate into the bladder raises up the base of the bladder 



Fig. 211. — Section of enlarged prostate removed by 
suprapubic operation. 

At Dppr r part ■» cupjole containing blood vmeli at lower part are dilated *Iand tnbnlea 
with proliferation of epithelium 

aiound the urethral orifice, and behind this there is a hollow, the 
postprostatic pouch, in which calculi may be lodged The bladder 
shows hypertrophy, and later sacculation, between the thick tra- 
becula, or there may be a single or several larger diverticula 
The ureteric orifices usually remain intact and are not dilated. 
There is slight dilatation of the renal pelvis and kidney, and chrome 
interstitial nephritis develops When sepsis is superadded, by 
the passage of a catheter or other means, cystitis and secondary 
stone formation follow Ascending pyelonephritis develops, and 
may be acute or chronic. 

The mechanism of obstruction.— Although the changes 
produced in the nrmary system by an obstructing prostate can be 
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accurately ties cn bed the mechanism of the obstruction is still a 
matter of doubt The original idea that an enlarged prostate 
caused difficult) by encroaching on the lumen of the posterior 
urethra has long been abandoned, for it not infrequent]) happens 
that a catheter encounters less resistance on entering tlus portion 
of the urethra of a patient with an enlarged than with a normal 
prostate Tins is due to the fact that the urethral walls are held 
apart b) the glandular structures that surround them 

Various theories of the mechanism of obstruction have been 
put forward that may explain certain types of enlargement but 
do not hold good for all for example the theory that nn enlarged 
middle lobe is pressed down on to the middle meatus by the con 
tractmg bladder in the manner of a ball valve A thcor) of wider 
application is the hydrostatic theory championed b) Swift Jol) 


A 



Fig 212 Intravesical projection (left) open, (right) closed 
variety 

A Jonl tad ml component «ct!ol tlnoi urethra 15. Irani»cr>c component (Clint icroil #nd 
comprctt »1 a ethri 

'Mathematically the increased intravesical pressure that occurs at 
the time of micturition can be resolved into two components a 
horizontal and a v ortical, the horizontal acting at right angles to 
the course of the urethra and the vertical parallel to it If there is 
a considerable intravesical projection of the prostate, the horizontal 
component will compress this projection and will have exactly 
the same effect as if an clastic band were stretched round the 
protruding cone of the prostate (Fig 212) The amount of com 
pression produced wall of course depend on the strength of the 
intravesical pressure and the height of the intravesical projection 
But although tins hydrostatic theory wall explain many cases it 
lads to account ior obstruction when there exists no arftrarWMJu 
projection of the prostate It is parti) on account of this that 
some urologists, and more particularly those of the French school, 
have fallen bach on a dynamic theory of obstruction m place of a 
mechanical one Just as we have been forced in the case of 
h) dro nephrosis to substitute a theory of spasm of the ureter for 
the older theory of obstruction, so, for lack of an entirely satisfactory 
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mechanical explanation, of prostatic obstruction, we may have 
to turn to dynamics At any rate it is reasonable to believe that 
a dynamic factor as well as a mechanical exists in the majority of 
cases of obstruction This would account for the marked fluctua 
turns which occur in the severity of the symptoms, east winds, 
fatigue, worry, and sudden changes m the temperature, all affect 
the ease with which the prostatic patient empties his bladder 
Although this may possibly be explained by swelling of the prostate 
as a result of congestion, it is still more Ukelj that the marked 
changes m symptoms that occur are due to the intervention of a 
neuro muscular factor 

Symptoms. — Enlargement of the prostate may bo latent for 
several years until it has reached a large size, and then complete 
retention may occur Usual!) , however, symptoms commence 
gradually, the first being those of vesical irritation Later, symp 
toms of increasing obstruction appear, and m advanced cases 
symptoms of renal failure develop Septic complications may 
supervene 

frequent micturition is usually the earliest symptom It 
begins insidiously and increases progressively, and is both noc 
tumal and diurnal The nocturnal frequency is characteristic 
The patient rests for four or five hours during the first part of the 
night, is disturbed at 2 or 3 a m , and may pass water several times 
after this If cystitis is present the frequency loses this char- 
acter There is urgency to pass water, and a little may escape 
involuntarily, but usually, when the attempt is made, there is 
delay in commencing mictuntion 

The stream lacks force, it commences feebly, gradually in- 
creases m power, and falls away again to a dribble at the end of 
the act Intermittent micturition is frequently observed, the 
pause lasting a few seconds, or as long as a quarter of an hour 
Micturition may be best performed when at stool, or special atti 
tudes may he adopted by different patients, such as the knee elbow 
position, in order to facilitate the flow of urine The difficulty is 
increased on holding the water for some time, also in cold weather, 
and after taking alcohol 

Retention of unne occurs m many cases There may he partial 
retention, the residual unne amounting to 4-10 oz , but the patient 
is able to micturate and the bladder is not distended Occasion- 
ally there is chrome distension of the bladder, which may reach 
the level of the umbilicus The patient is usually unaware of the 
distension, although he may have noticed an increase m the girth of 
h s abdomen Unne is passed frequently and in small quantities 
da\ and night and there 13 often some involuntary dnbblmg of 



750 


THE PROSTATE 


[chap 


urine during sleep Sudden complete retention mi) occur when a 
few ounces of residual mine had previous!} been present or none 
had been known to exist lhe distension of the bladder is painful 
and the patient is usually m great distress After a time the unne 
begins to dnbble away involuntarily, micturition becomes gradix 
ally restored, and the patient returns to his original condition 
The attack of retention maj last an hour or set eral hours or it 
may be relieved only by the passage of a catheter Occasionally 
such an attack is followed by permanent inability which is only 
cured by removal of the prostate Such nn attack usually follows 
exposure to cold or wet or dietary indiscretions Acute retention 
may suddenly supervene when no symptoms of enlargement of the 
prostate have previously been noticed 

Hicmatuna is not usually present unless there Ins been mstru 
mental interference, but in some cases it is the principal and most 
urgent symptom, and operation may become necessary oil tins 
account alone 

l’ain is usually' due to secondary conditions There are dis 
comfort and burning on micturition, not amounting to J&io 
Suprapubic pain and renal pam arc duo to obstruction There 
may be pam in one or both kidneys on micturition, caused by 
dilatation of the ureters There is a sensation of heaviness and 
weight in the perineum and rectum Sexual irritation is not in 
frequent, and may be a very distressing symptom Constipation 
is almost invariably present 

Symptoms due to secondary conditions may appear In reten 
tiou of unne there are suprapubic pain, dullness on percussion, and 
a globular swelbng 

When interstitial changes are occumng w the kidneys the 
symptoms of renal inefficiency develop These arc headache, 
burning thirst, especially at night, dry tongue, loss of appetite, 
nausea, a harsh dry akin, polyuria, and general malaise (p 11) 
Haemorrhoids, prolapse of the rectum, and inguinal hernia 
result from constant straining to pass water 

Examination. — After obtaining an account of the history and 
symptoms the surgeon will proceed to examine the patient 

The general condition in regard to emaciation, sallownc«s of the 
skin, absence of sweat etc , is noted The abdomen is examined 
for distension of the bladder, and the loins are palpated to ascertain 
if there is enlargement or tenderness of the kidneys 

Rectal examination 13 then earned out The patient is 
examined first in the knee-elbow position and the posterior or 
rectal surface of the prostate is palpated The size of the gland 
is found to be increased The gland may reach a very laTge size 
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and form a large prominence in the rectum, obstructing its lumen 
The consistence is uniform and usually elastic, occasionally it is 
firm The gland is movable, the surface smooth, and the outline 
well defined The median \ertical sulcus may be obliterated In 
some cases the gland is found to be little enlarged on rectal palpa- 
tion, the symptoms being caused by an intravesical projection 
Bimanual palpation is performed with the patient lying on 
his bach with his laices fully flexed, the feet being firml) planted 
on the couch The bladder must bo empty The right forefinger 
is introduced into the rectum and the fingers of the left hand press 
deeply immediately above the pubic symphysis Assistance may 
be obtained by placing the patient m the Trendelenburg position 
A large prostate can be felt between the two bands and its mobility 
estimated It is possible, also, by these means to make a rough 
estimate of the quantity of residual urine present 

Examination tor residual urine — The passage of a catheter 
or other instrument in a case of enlargement of the prostate 
should he earned out with the greatest care in regard to asepsis 
and the avoidance of injury to the urethra The examination 
should be made with the patient in bed, and, it possible, he 
should be prepared by the administration of urotropme and some 
diuretic such as Contrexeville water or tea 

To ascertain if there is residual urme the patient is directed 
to pass water Btandmg up and then to he on his bed A soft rubber 
catheter or a condo catheter is gently passed, and the unne which 
remains in the bladder is drawn off and measured 

Sounding. — Information may be obtamed by the passage of 
a metal instalment such as a calculus sound Obstruction is felt 
by the experienced touch m the prostatic urethra The instrument 
must he depressed deeply between the thighs before the beak 
will enter the bladder The length of the urethra is increased, 
and the instrument may sink in to the handle before the beak 
ndes over the prostate at the internal meatus \\ hen the beak 
is in the bladder the handle can be freely turned from side to side 
On turning the beak downwards and withdrawing the instrument 
it will hitch when the beak comes m contact with the bladder 
surface of the prostate, and the length of the urethra can thus 
be estimated 

Cystoscopy — -The eysfcoscope shows the condition of the upper 
or bladder surface The outline of the normal margin of the 
utethial orifice as seen by the cystoscope is slightly concave A 
convex surface surrounds the orifice when a collar like intravesical 
enlargement is present One lobe may be seen to project into the 
bladder as a round swelling like the end of an egg or there may 
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be a median globular swelling when ft median lobe is present 
\\ hen both lobes project into the bladler the opening between 
them into the bladder is V shaped when viewed with the cyto- 
scope partly withdrawn into the urethra The size of the projec 
tion mav he estimated by noting whether it obscures the ureteric 
orifices On the surface of the intravesical portion mav be seen 
large raised veins oceasionallv tbero are tags of mucous mem 
brane each containing a vessel or there may be sago-grain hie 
swellings due to blocked glands 

Trabeculation and sacculation of the bladder arc noted- 




Cystitis dilatation of the ureteric orifices and calculi may be 
observed Cystoscoj y is useful where the enlargement is moderate 

___ ___ but where the prostate is 

P very large this metho 1 oi 

I examination is worthless 

l O and may be dangerous 

1 Examination for 

evidence of renal failure 

I p‘n? b ° m “ dc 

Complications — 
During the course of the 
I # disease certain com 

plications may anse viz 
retention of unne septic 
W infection hTmorrhage 

» * renal failure epidi 

* — > *— j dymltis stone or 

Fig 213 — Collection of round unc acid ire . . , 

calculi from postprostatic pouch Several of these com 

pbcations have already 
been described m discussing the symptoms and need no further 
notice 

septic Infection —The obstructed bladder is congested and 
its powers of resistance are diminished It therefore forms a ready 
field for the culture of bacteria if thev arc introduced Infection 
usually follows the use of the catheter The onset of symptoms 
may be sudden and severe or insidious 

In the former case a few hours after the passage of a catheter 
there is a ngor and the temperature rises to 102® F or higher 
and continues high The unne rapidly becomes cloudy and alia 
line and mav be ammomaeal There is increased frequency o' 
mictuntion with scalding and straining and sometimes retention 
of unne occurs with great pain There is renal aching or actual 
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renal pain, usually confined to one side Tenderness is present 
over the kidney on one or both sides The tongue becomes dry, 
the mouth parched, and the patient complains of burning thirst 
There are nausea and anorexia and constipation, and all but fluid 
food is refused The patient becomes drowsy, sometimes with 
intervals of restless delirium , these occur especially at night, when 
he shows great anxiety to get out of bed and to remove dressings 
or the catheter if one be tied in the urethra The urine becomes 
scanty, there is vomiting and hiccough partial or complete 
suppression of urine follows, and eventually death super\ enes 

But the onset may be insidious and the course less rapid A 
slight degree of pjclonephntis is present, and the most prominent 
feature is cystitis 

Renal failure may he acute or chrome After rapid and 
complete removal of the unne from an over distended bladder, 
whether the distension 
is acute or chronic, 
suppression not mfre 
qucntly occurs The 
urine may he cither 
partly or completely 
suppressed, the patient 
becomes drowsy, and 
gradually sinl s and dies 
a few days after the 
passage of the catheter 
( see Anuria, p 17) 

Chrome renal failure is 
a common complication 
of untreated enlarged 
prostate There are 
thirst, headache, nausea, anorexia, constipation, loss of weight, a 
dry tongue, and sallow complexion Renal aching is often observed, 
and polyuria constantfy present 

Epididymitis is a frequent complication when sepsis has been 
introduced It occurs usually in cases in which a catheter is in 
constant use 

Calculi are present in the bladder m 7 per cent of cases 
They are composed of oxalate of lime or unc acid, or phosphates 
The phosphatic calculi are found with alkaline or decomposing 
unne There maj be one or many calculi (thirty or forty) 
Unc acid and oxalate calculi assume their characteristic shapes 
(Fig 213), phosphatic calculi are faceted {Fig 214) The stones 
usually he in the postprostatic pooch, where they may he fixed 



Fig 214 — Collection of faceted phos 
phatic calculi from postprostatic pouch 
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and give rise to no symptoms Larger calculi may, however, move 
freely and give rise to the characteristic symptoms of stone 
Stricture is an infrequent complication of enlarged prostate 
Course and prognosis. — Enlarged prostate is a progressive 
condition which, if untreated, leads to a fatal termination It is 
senous because of the urinary obstruction which it produces, and 
the septic complications which arc so frequently supeiadded 
Rarely the simple enlargement takes on malignant characters 
The earliest stage is that of irritation, and this is followed 
by increasing obstruction, against which the bladder contends 
for a variable time, fasting usually some years Eventually the 
bladder muscle is unablo to overcome the obstruction, and com 
pleto retention ensues During the period of increasing obstruc 
tion a moderate degree of dilatation of the kidneys, and with it 
interstitial nephritis, develops Sepsis introduced by means of 
the catheter causes cystitis and ascending pyelonephritis, which 
leads immediately or after some time to a fatal result Occasion- 
ally there is complete retention from the fir»t onset of symptoms 
Diagnosis. — -The characteristic features of enlarged prostate 
are that the symptoms commence at or after tlio age of 60, that 
the first symptoms arc thoso of bladder imtation, that there is 
rarely sudden complete retention that the frequent micturition 
is of the “ prostatic ” type, and that the rectal examination shows 
an clastic uniform enlargement of the organ, while cystoscopic 
examination demonstrates an intravesical projection 

In urethral stricture the symptoms commence before the age 
of 60, usually before the ago of 30, there 13 gradually increasing 
difficulty in micturition without increased frequency, the prostate 
is not enlarged per rectum, and there is obstruction in the penile 
or bulbous urethra to the passage of instrumcuta 

Malignant disease of the prostate may begin at an earlier age 
than simple enlargement, hut the average age is the same There 
is gradually increasing obstruction, usually without irritation m 
the early stage, when frequent micturition appears it occurs at 
regular intervals and is not of the “ prostatic ” type , haemorrhage 
is less frequent than in simple enlargement , loss of weight may 
be present , the lymphatic glands in the groins are frequently 
enlarged, t'iie prostate is hard, irregular, and fixed, ancf f Acre acay 
be enlarged glands on each side of it, no intravesical projection 
is present, or there is irregular elevation of the urethral margin 
Chrome prostatitis usually commences before the age of 60 , 
there are bactena m the unne , the prostate is not enlarged per 
rectum, but is tender, firm, and sometimes irregular , there is no 
intravesical projection of the gland 
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When the diagnosis of enlarged prostate is made it is neces 
sary to ascertain — 

1 Are calculi present 7— In a movable calculus there may 
be the typical symptoms of stone m the bladder, but m calculi 
lying m a po3tpro3tatic pouch there are no symptoms pointing to 
their presence The previous passage of calculi may raise a sus- 
picion , haemorrhage is usually present , the sound will nng upon 
the stone if the prostate is not very large, but when tho intravesical 
projection is considerable and the postprostatic pouch deep the 
sound does not strike the calculi By raising the pelvis before 
sounding in such a case the stones may be so displaced as to come 
within the range of the beak of the sound The cystoscope will 
detect calculi lying deeply behind the prostate, but occasionally 
they arc not found until prostatectomy is commenced 

2 Is the bladder permanently atonic ? — The view of 
Gu)on that the bladder is permanently disabled by sclerosis is 
now abandoned, but in rare cases the bladder remains atonic 
after the prostate has been removed In these cases there is an 
entire absence of the irritative symptoms of enlarged prostate, 
while the inability to pass unne is early manifested Diverticula 
of the bladder wall are not infrequently found in such cases 
Usually it is impossible before removing the prostate to diagnose 
this condition 

3 What Is the condition of the kidneys? — The symptoms of 
renal failure should be searched for, the specific gravity of tho 
unne ascertained, and tho urea estimated quantitative!} The 
tests for the renal function should be employed (p 12) It may 
be accepted that m all cases of chrome retention with distension 
the kidneys are damaged 

Treatment. 1 Treatment of complications, (a) Retention 
of unne — This may take the form of complete retention of urine 
or chronic distension of the bladder with power to pass small quan- 
tities of unne voluntarily It is a senoua complication, and if 
treated injudiciously may lead to a fatal result The two dangers 
to be avoided are rapid emptying of the bladder, which is frequentl} 
followed b} haemorrhage and suppression of unne, and the intro 
duction of sepsis The most rigid precautions should be adopted 
m order to prevent infection, and in chrome distension the patient 
should be placed upon some urinary antiseptic (urotropwe, 10 gr 
thnee daily) for several da} 3 before the distension is relieved 
He should be in bed and in a warm atmosphere, and after the 
catheter has been passed is surrounded with hot bottles and should 
dnnk a tumbler of hot milk or tea. The catheters, whether gum- 
elastic or metal, must be boiled, the hands carefully cleansed, the 
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penis washed with antiseptic, anil the urethra irrigated with anti 
septic solution 

Tlie iiio->t useful instruments arc the condc and hicoude silk 
no\c catheters, the latter maj be obtained specially long (IG m ) 
for use m \en large prostates These should be boiled (see 
p 383) and placed in cold sterile water A prostatic 
metal catheter is one with a very large cune and is often useful 
A gum clastic catheter provided with a Btilet may be used it 
can be moulded m hot water into a suitable shape and fixed 
m cold water 

The lubricant must of course be etcnle \ good lubricant 
is boiled olito oil (sec p GO >) 

TI e coude and bicoude instruments should be tried first and 
inaj pass cnsil) When a difficult! is encountered the catheter 
should be pushed on with the utmost gentleness the beak being 
inclined to one or other side if necessary 

In p laving instruments it should be remembered that the 
anterior wall of the prostatic urethra remains straight and almost 
vertical that the urethra is pushed to one side when one lobe is 
more cnlar 0 ed— this can 1 c ascertained by rectal examination 
that the veruraontanum sinks backwards so that the posterior 
wall forma a deep pocket or nnje at this level that the po3 
tenor lip of the ' esical onfice is raised and projected forwards, 
and that a middle lobe forms a Y shaped \ esical opentng along 
one limb of which the beak of the instrument travels 

If the coude and bicoude instruments fail a metal instrument 
raaj be tned or an Pnghsh gum elastic catheter softened in hot 
water so bent that it has a large sweeping \ery full cunc and 
then fixed in cold water V method sometimes recommended is 
to introduce a gum elastic instrument with the stvlet m place 
and when the beak is in the prostatic urethra withdraw thestdet 
a little thus pulling the beak forwards 

It is important not to emptj the bladder rapid!) Onl) 10 
or la oz si ould bo drawm off after an interval of lialf an hour 
a similar amount is withdrawn and so on until the bladder is 
empti the cutl eter being retained in the urethra meanwhile and 
plugged \notI er method is to tiem a catheter of very small 
calibre (5 or G Fr ) and affow the unne to fnckfe awa) continuously, 
the bladder being emptied m about one and a hall to two hours 
W hen the bladder is empt) a few synngefuls of mtratc-of silver 
solution 1 in 16 000 should be injected and allowed to flow awa\ 
Stimulants are usually neccssarv in these cases The catheter 
should be tied in, and the patient kept m bed for several days 
At the end of that time a decision wall baae to be made as to 
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whether “catheter life" is to be commenced or an operation 
performed 

(6) Hemorrhage — Haemorrhage may follow the passage of 
a catheter The patient should be confined to bed and ergot or 
calcium lactate (10 gr thnce daily for two days) gnen, and if the 
renal function, is not seriously impaired, a little morphia The 
bladder should be washed with a large quantity of weak silver- 
mtrate solution, 1 m 10,000 If the humorrhage is severe and 
persistent, suprapubic evstotom} and prostatectomy may be 
necessary 

(c) Frequent micturition — This symptom is frequently due to 
the presence of residual unne, stone, and sepsis Residual unne 
is treated by cathetcrism or prostatectom) , stone is removed at 
the operation of prostatectomy , sepsis is referred to below 

Belladonna must be avoided, as its use will be followed by 
an increase in the residual unne, and sometimes by complete 
retention 

(d) Sepsis — The treatment of cystitis is usuall) ineffectual 
unless bladder drainage is obtained Prostatectom) is the best 
method of obtaining this, hut before the operation the cystitis 
should be reduced as far as possible by washing the bladder or b) 
tying a catheter in the urethra In severe cystitis which has 
resisted these measures the operation of prostatectomy should he 
performed in two stages Th«* first stage consists in snpTapubic 
cystotomy and drainage by a large rubber tube This is followed 
by daily washing of the bladder or continuous irrigation The 
second stage consists in removal of the prostate, and is earned 
out ten or fourteen days later Where prostatectom) is contra- 
indicated and pyelonephntis is present, the bladder should be 
drained by catheter, or, better, by suprapubic cystotomy Treat 
menfc for cystitis and pyelonephritis should then be earned out 
(pp 115, 457) 

General treatment — In the earlier stages el enlargement, 
before any marked degree of obstruction exists, the symptoms of 
which the patients complain are due to prostatic congestion and 
spasm of the internal sphincter As Keyes has remarked the 
prostatic man resembles the menstruating woman in that any 
exposure or over doing reacts promptl) upon his pelvic organs 
The keynote of bis life should therefore be regularity and modern 
tion Exposure of ever) sort is bad for the patient and suitable 
climatic conditions should, if possible, be obtained Cold winds 
are like]} to increase his frequenev and difficulty, and his clothing 
should be such as to prevent the risk of “chill ' Of equal impor 
tance is the atoidance of o\ er exertion, whether of bod) or of 
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xnjnd Moderate exercise however, such as walking or golf by 
improving the gcnenl conlition of the body is beneficial Til hat 
ever a patient s activities or occupation maj be, he must be 
cautioned against patting himself in a position in which it is difficult 
for him to micturate when he feels the desire to do so l oluntaiy 
retention produces a state of congestion which is not infrequently 
productne of enforced retention. Tor this reason long railway 
journeys m the absenco of a lavatory compartment or motoring 
without stopping when necessary, are particularly dangerous 

The enforcement of a strict diet is unnecessary Patients fay 
the time they has c reiched age, usually know the food which they 
arc best capable of digesting Alcohol need not be forbidden to 
those who arc accustomed to take a small quantity with their meals, 
hut it must be taken only in great moderation, preferably in the 
form of whisky or light Rhine wines Coffee and tea ore likely to 
increase frequency and should be used 111 strict moderation Great 
attention must always he paid to the state of the bowels, for any 
upset in the alimentary tract invariably has repercussions on the 
prostate and bladder Great benefit may sometimes result from 
the use of an occasional cathartic c\cn in those cases m which no 
real constipation exists Drugs are of little use except in the 
treatment of symptoms Urinary antiseptics may ho used when 
the bladder is infected and ergot and strychnine prescribed as a 
tonic to the bladder wall m cases of increasing difficulty Prostatic 
extract and other endocrine products have been extensively cm 
ploy ed in the hope of influencing the enlargement Although many 
favourable reports )ia\ e been received, their action must be con 
sidered as doubtful 

Treatment by means of X-rays, etc — attempts have been 
made to deal with prostatic enlargement by means of radium and 
X rays more particularly the latter Whilst it must be admitted 
that such treatment has occasionally resulted in an improicment 
of symptoms it is exceptional for it to influence the size and growth 
of the gland It must he remembered that many conditions are 
apt to be included under the beading of enlarged prostate, and that 
some of the good results reported by radiologists probably refer to 
cases of prostatitis rather to true enlargement It is exceptional 
for the urologist to w ork m conjunction with the radiologist and it 
is only when a patient has been properly examined and reported 
as a case of cnhrgement that we can accept the radiologists 
evidence 

In addition to X ray therapy, other methods of treatment have 
been used, such as diathermy, galvanism static electricity, etc 
With all these forms of treatment, improvement may occur but 
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more often, than not the improvement is only a temporary one and 
due to the relief of spasm and congestion rather to a diminution in 
the actual size of the gland 

Catheter life — Catheter life consists in the regular passage of 
a catheter in order to draw off residual urine It is, of course, only 
the treatment of a symptom and should be resorted to ns a per- 
manent measure only in exceptional cases The catheterization 
may be carried out either by the patient himself or by a trained 
attendant 

For practising catheterization the following materials are 
necessary — 

1 An easily prepared antiseptic solution Soloids of mercuric 
potassium iodide, each 1 76 gt , in a bottle of fifty, is a convenient 
form One soloid is added to 1 pint of water and forms a solu- 
tion of 1 in 5,000 

2 Surgical absorbent wool, or prepared surgical swabs 

3 Two or more rubber catheters (No 7 or No 8 E ) or a silh- 
wove coude or bicoude catheter 

4 A sterilizer A spmt lamp and metal pan will serve, but a 
more con\ement form is Zucherhandl s catheter sterilizer (p 384) 

6 An antiseptic non irritating lubricant (p 385) m a collapsible 
tube 

0 A glass syringe of 2 oz capacity for washing the catheter 

7 Two bowls of japanned metal or of ware, which are sterilized 
by burning m them two tcaspoonfuls of methylated spirit 

8 A glass irrigator with a capacity of 2 pints or over, rubber 
tubing, an easily manipulated clip, and a glass nozzle which will 
fit the end of the catheter These are only required if the bladder 
is to be irrigated 

The patient is taught that bacteria are his chief danger, and 
that they exist everywhere and on everything that has not been 
boiled or washed with an antiseptic 

A clean towel is spread over a small table aud all the materials 
are placed upon it The antiseptic solution is prepared in one bowl, 
the second being used as a receptacle for the urine The patient 
washes his hands and soahs them in antiseptic The catheter is 
sterilized and placed m the bowl of lotion The screw cap of the 
lnbrieanfc tube is remoied and the top plunged m boiling water 
The hands and penis are washed with soap and water and then 
with antiseptic, and the patient stands over the second bowl 
placed on the table or on a chair A little lubricant is squeezed 
on the end of the catheter, which is held in the right hand 
2 or 3 m from its point The perns is held between the thumb 
and forefinger of the left hand and the catheter s'owly pa°sed 
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Resistance is felt at the membranous urethra and in the prostatic 
portion, and is overcome b} gentle steady pressure or by a spiral 
movement by twisting the outer end 'When the urine begins 
to flow the end is turned down into the bowl, and when it has 
ceased the lumen of the catheter is occluded bj pressuro with 
the Anger and thumb and the instrument steadily withdrawn 
The catheter is at once washed in soap and water and anti 
septic fluid and syringed through It n thoroughly dried and 
placed in a japanned catheter box or a glass tube closed at each 
end with a rabbet plug or it may be kept m a clean handkerchief 
The patient ina) pass Ins catheter bang in bed 
If cjstitis is already present it will be neccssarj to irrigate the 
bladder once or several times a day This is done when the urine 
has been withdrawn The antiseptic fluid (lone acid solution, 1 
teaspoonful of the crystals to a pint of water , potassium per- 
manganate solution, 1 drachm of a saturated solution to 2 pints of 
water , oxycyamdo of mercury, 1 m 6,000) has previously been 
prepared, and the irrigator is placed on the mantelshelf or on a 
hook 2 or 3 ft above the level of tho bladder The nozzle of the 
irrigator is applied to the catheter, and 4 or 6 oz nre run in and 
then discharged and this js repeated until the irrigator is empty 
If catheterization is performed by the patient away from home 
the catheter is stenlized before leaving homo and placed m au 
aseptic metal box (p 385) 

If the residual unne docs not exceed 3 or 4 oz the catheter 
is passed once or twice a week, if it is m greater quantity the 
catheter is passed every night, or night and morning When 
retention is complete, or there is distension of the bladder with 
voluntary micturition, the catheter should bo passed three or 
five times in the twenty four hours The patient should take 
urinary antiseptics regularly (urotropme, hetralin, etc ) 

The dangers of tins method are infection and haemorrhage In 
the majority of cases the method breaks down sooner or later b> 
the introduction of sepsis, or from tbe difficulty of passing the 
instrument or from hemorrhage The mortality of catheter life 
has been Btated to be 7 7 per cent vn the hands of a competent 
surgeon It is man) times this figure when the patient uses 
Jus own catheter or the medical attendant is unskilled in urethral 
surgei) It is certainly very high, and to it must bo added 
the cases m which death follows on operation performed in 
desperate circumstances when catheter life has failed 

In order to carry out catheter life with comparative safety the 
patient must be wealthy, leisured methodical, patient, and hi3 
health must be sufficiently good to allow him to perform the 
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delicate operation with constant care and ever} precaution And 
for the same reason his hand must not be tremulous nor Ins 
eyesight failing, nor must he be so stout that his penis is con 
cealed from his view 

Vs the age of the patient increases he becomes less able to 
carry out the necessary routine while the increasing size of the 
prostate makes the operation more difficult 

There is no justification for recommending catheter life with a 
view to operation later should it fail If operation is to be per 
formed it should be done under the best conditions possible — 
that is when the unnaty tract is aseptic and the general health 
of the patient good Catheter life is in fact only indicated when 
operative treatment cannot be earned out 

Operative treatment — Only one method of operative treat 
ment need here be discussed namely proatatectoru} Other 
procedures such as transurethral resection will be referred to in a 
later chapter 

Suprapubic prostatectomy — The names of Bellficld and 
Tuller m America and McGill m England are mscpanbly connected 
with the early work on suprapubic prostatectomj but the operation 
was not generally practised until Freyer (Brit il led Jottrn Ju!y20 
1901) advocated the complete removal of the prostate m all cases 
of enlargement and published a long series of cases from 1901 
onwards In his operation enucleation was commenced by tearing 
through the mucous membrane at the most prominent part of the 
intravesical projection and finding the line of cleavage between 
the enlarged prostate and its sheath The operation was n blind 
one, and as only the tips of the fingers were used it was necessary 
to bring the prostate within their reach by the finger of the left 
hand introduced into the rectum Bleeding was controlled by 
irrigating with hot fluid after the prostate had been shelled out 
and the operation was liable to the following defects — 

1 Difficulties in connection with the abdominal wall II itb 

the small incision made by Freyer there is in certain 
cases considerable difficulty in reaching the prostate 
with the enucleating finger This is due either to the 
thickness of the abdominal wall or to rigiditj from spism 
of the recti muscles 

2 The method of controlling hemorrhage is unreliable 

3 Sepsis is a frequent complication 

4 Postoperative obstruction at the outlet of the bladder 

occurs m certain cases 

In order to obviate these defects I introduced the following 
operation m 19 7 8 
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Tie open operation — A catheter is j assed ami the blallcr dis 
tended with 12 or 11 oz of fluid Rubber gloves are worn An 
incision i to 5 in in length is made in the middle line from the 
symphjsis pubis upwards The shin is undercut for an inch or 
more on either side The bladder is expose 1 and incised the 
fngcr following the laufo so quick!} that no fluid escapes i 
drain ige trav is applied and the flui 1 drained ofhnto a pad 

The forefinger of the right hm l is introduced into the bladder 



Jig 21a — Thomson Walker 9 open prostatcctom> frst stage enu 
cleation with hand inside abdominal ' all Note absence of 
rectal finger Patient i onzontal 
an 1 the hand sinks between the recti muscles into the space of the 
pelvis The enucleation commences at the posterior hp of the 
internal meatus by the forefinger bursting through at this spot 
or if there 13 a prominent mi Idle lobe the finger point tears the 
mucous membrtne on the si le of it farthest from the surgeon 
There is no difficult} in tearing through the mucous membrane 
at the internal meatus or between two prominent lobes with the 

gloved finger When however there has been chronic inflammation 

of the prostate nnd the bladder base or some partial operation on 
the prostate has previous!} been performed or the enlargement 
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of the prostate 13 malignant in nature, the mucous membrane is 
tough, scarred , and infiltrated Here it may be necessary to remove 
the prostate by dissection [sec p 81 D) 

Enucleation begins with the intravesical portion and the finger 
keeps strictlj to the surface of the prostate As it proceeds the 
forefinger, or sometimes the middle finger passes through the 
grasp of the sphincter, and then enters the extraresteal region 



(Fig 215 ) Enucleation commences with the right lobe, and, when 
this is partly detached enucleation of the left lobe is begun 

There arc three points of attachment of the enlarged prostate to 
its surroundings, namely — posteriorly, at the level of the verumon 
tanum where the band of tissues containing the ejaculatory ducts 
joins the urethra, anteriorly, where the anterior commissure is 
adherent along the middle line and at the apex where the prostatic 
urethra joins the membranous portion 

As the finger sweeps round the posterior surface of the lobes the 
ejaculatory ducts hold the urethra so that it is tom across just above 
the veiuinootanum The tear is very oblique, and it is not until 
the lobes are detached that the rest of the urethra is severed At 
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tlm time the urethra is felt ljing on the catheter, and js sev cred by 
pressure of the finger on this 

The adhesions of the anterior commissure to the sheath are 
separated, and the prostate is free m the prostatic cavity It is 
now tilted mto the pre\ csical cavity and removed with forceps 
When the prostate has been removed, n catgut stitch is pissed 
through each lip of the bladder wound, and the patient is placed in 



Fig 217 — Thomson Walker’s open prostatectomy exposure 
Df prosiatic cavity. 

the Trendelenburg position The author’s retractor is then intro 
duced (tig 21G ) 

The separate S shaped part of the retractor is inserted into the 
pubic angle of the wound, and held vertically bj an assistant This 
lifts up the anterior wait of the bladder behind the pubic symphysis* 
which tends to lndo the prostatic cavity Two additional blades 
with a single curve are supplied to replace the bladder blades for 
retraction of the abdominal wall m surturmg the bladder at the 
end of the operation 

With the introduction of this retractor the opening of^the 
bladder into the prostatic cavatj comes fully mto view (Fig 217 ) 
A good head lamp is used A gauze swab is pushed mto the 
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prostatic cavity to control bleeding temporarily, and the bladder 
emptied of clot The plug is then remo\ ed and a careful inspection 
of the pTostatic cavity made Haemorrhage first claims attention 
In some cases the Trendelenburg position and the temporary 
plugging have already reduced the hemorrhage to a very small 
amount of venous oozing In most cases, however, some amount 
of bleeding is m progress, and spouting arteries are seen m some 

The bleeding is of two lands arterial and venous The arterial 
bleeding comes usually from an artery situated at the brim of the 
vesico prostatic entrance, slightly behind the mid coronal line, on 
one or both sides This artery surrounds the neck of the bladder and 
lies on the sphincter just beneath the mucous membrane Long 
Spencer Wells forceps are placed on the a ess els A stitch is passed 
through the mucous membrane of the bladder and the sphincter, 
and appears in the prostatic cavity bclou the brim This is pissed 
anteriorly to the forceps and tied, and a second haemostatic 
stitch is placed on the opposite side B> traction on the stitches 
a complete view of the anterior of the prostatic cavity is obtained 

Artemi bleeding from the wall of the prostatic cavity ma\ he 
seen. Venous hasmorrhago comes mostl} from the anterior wall 
of the prostatic cavity Long Spencer \\ ells forceps, or, better, 
3Ioymhau’s rather heavy forceps with cuned end, arc applied to 
bleeding points If the bleeding m the canty is difficult to control, 
a temporary plug is introduced A large vessel is controlled by a 
catgut suture A full\ curved, round bodied needle, threaded with 
medium sized catgut, is parsed behind the \ essel from the bladder 
and tied 

When hemorrhage has completely ceased, the blood pressure 
should be estimated by the amesthctist If there has been a fall 
of over 40 ram of pressure from that recorded before the operation, 
the ha-morrhage may have ceased from this cause, and the surgeon 
should wait a few minutes before closing the bladder V hen humor 
rhage continues severe in spite of haemostatic Btitchos and temporary 
plugging, the prostatic cavity Bhould be plugged with iodoform 
gauze round the catheter, which projects well into the cavity of 
the bladder This packing is removed in forty-eight hours 

The hemorrhage having been controlled, the next point to attend 
to is the removal of tags, flaps, strips, or nodules, in order to avoid 
postoperative obstruction or \atve formation (Tig 218) All 
these are carefully cut awaj and the mucous membrane at the orifice 
of the canty is trimmed A prominent sewlunar ledge forms the 
posterior lip of the opening Thi3 reduces the lumen, and 
occasionally causes a complete occlusion of the orifice at a later 
date The fold is picked up in the middle line b} forceps, and a 
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wedge, with its base forward, cut out of it with long cun ed scissors 
The tissues removed consist of mucous mtmbraue, trigonal muscle, 
and frequently gland tissue Thi3 wedge shaped gap effectually 
remo\ es any possibility of postoperative fibrous narrowing of the 
vesico prostatic opening 

No fear need be entertained that cutting the a csical sphincter will 
cause postoperatis e incontinence In all cases of suprapubic pros- 
tatectomy for enlarged prostate the action of the internal \esical 
sphincter is destroyed (Thomson Walker, Journ Anat and Phys , 



Pig 218 — Thomson \\ alkcr's open prostatectomy conditions 
found at second stage. 

I Volit of fBQcoot tMalnae efosmf «ri co-prmfuic oprnlnf Z, FJi? of ouicobi «tco»* 
bnne it , n co-rrmiinc opemnf J fri elf cl ilmmuicm nndalf 10 pmut e n*«T 
4 Thick lig e( ci|«lf rrnli diliclol S, Nirrow imeo-pmOi e»e«"- 

m< orf|( cat from poMcnor Ulaia.nl 6 Cootioooo* or Imermpud fa tar* at 
pojUrvor rwo-ibirdi of marl a of rfun-erMtitie openlsl 

April, 1900, p 189), the sphinctenc action being assumed by the 
compressor urethra}, which effectually pres ents the escape of urine 
The clearing of the prostatic cavity' and enlarging of the ve=ico- 
prostntic opening having been completed, stitching of the margin of 
the aesico prostatic orifice 13 undertaken The object of this w 
partly hxemostatic and partly to gn e a smooth rolled edge which 
heals without irregularities The stitching may be interrupted or 
continuous If interrupted, there will be one stitch about the 
mid-coronal line on each side and then m the half circle behind 
this, one being in the middle line posteriorly These stitches are 
varied according to the necessity for control of bleeding points 
I usually make use of a continuous suture commencing in front 
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of the mid coronal line on the right side and passing round the 
margin to finish on the near side opposite to the commencing point 
The segment of the circle m front of these points requires no suture 
as there ate no bleed mg vessels at this part If after the suture 
is complete bleeding is still going on from the walls of the cavity, 
the catheter is drawn well into the bladder and the prostatic cavity 
packed With iodoform gauze Repair of the bladder and abdominal 
walls is now undertaken 

A drainage tube similar to that used in Treyer s operation is 
introduced, care being taken not to allow it to pre«s on the base of 
the bladder The efficient control of bleeding allows in most cases 
the use of a smaller drainage tube than that of Tre) cr, but where 
bleeding appears likely to occur the large tube should bo used 

The bladder retractors are removed, and the blades changed for 
retraction of the abdominal wall These blades are inserted at the 
pubic end of the wound, with the framework now at the kneeward 
side of tlie operation field 

The catgut bladder slings are crossed m front of the tube and 
pulled upon so that the bladder wound is fully exposed A con 
tinuous stitch of fine catgut closes this wound, and the shngs are 
removed A small rubber tube is placed in the prevesical space, 
and the two tubes are clipped and held m the pubic end of the 
wound If packing has been used a strip of corrugated rubber 
is placed m the bladder between the strip and the anterior bladder 
wall This greatly facilitates remov vl of the packing on the second 
daj Two catgut mattress sutures are introduced through the recti 
and sheath about an inch on either side of the wound, beneath 
the undercut skin The margins of the anterior rectus sheath are 
united with a continuous catgut suture The mattress sutures are 
then tied, and the skin united with interrupted silkworm gut sutures 

The catheter is now tied in the urethra with tapes and adhesive 
plaster It is of the greatest importance to prevent ascending 
infection along the lumen of the catheter and along the urethra 
Outside it For this purpose a dressing of iodoform gauze soaked 
in glycenn. surrounds the glans perns, and the plugged end of the 
catheter is protected bj an antiseptic dressing 

Harris has attempted to brag prostatectomy still further into 
line with surgical principles, b} carrying out prtmarj closure of 
the bladder The mam features of Harris’s operation are the 
insertion of a series of sutures in the prostatic bed which provide 
for complete control of hemorrhage, obbteration of the prostatic 
cavitj and the reformation of the prostatic urethra These sutures 
are inserted by means of Y oung s boomerang needle (Fig 220 ) They 
consist of a posterior median and several lateral sutures By means 
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of the former a wide muscukr tongue 
of the trigone is drawn down into 
the prostatic cavity so as to reform 
the floor of the prostatic urethra 
The latter, traversing as the) do the 
lateral walls of the cavity, reduce 
its size so that there is only room 
f or the indwelling catheter Hams 
chums that haemostasis is so satis 
factor) if the sutures are properl) 
{laced that suprapubic drainage 
bccomts unnecessary and that until 
the poiscr of micturition is renamed 
.... coimletc relnncc can be placed on 

hi : -m indwelling either In h» 

let after reconstruction nc , . n , , . 

cording lol Farris s technique excellent results woul 1 appear 

The duutnm shows two lateral lo l» a ' c 1 ec ^ obtained, blit the 
suture* uni tho Iraw n« lo*aof majority of genito unnary surgeons 
tbr trgono bj tip ]>o ter or «uturc halI , „ p tl ll recently been inclined 

lli’W SIcr or sul re 14 h luen In 4 . 4 , . , 

the cml of the m in cl] ng catheter to regard prmnr) closure of the 
bladder as a risky proceeding 
During thi last two )ears howcur man) articles have np 
peared strongl) advocating Hams p methods Aforson and 
Sempell state that the) have ojierated on 10 eases employing 
the If mstedmique with excellent results Certain mod ificatiora 



I ig 220 — A oung s boomerang needle and needle holder for use 
in I lams s prostatectomj 


have been introduced more especiall) m the instruments employed 
m the operation. Jlorsons retractor (Fig 221) is un loubtcdly 
more serviceable than that u«ed b) Hams and with an additional 
illuminated blade for lifting up the anterior margin of the bladder 
outlet gives in excellent view of the prostatic cavity In addition 
to the boomerang n<edle and suture earner a special form of 
forceps is useful is a means of grasping the prostatic capsuk 
low down in the cavity This is necessary m order that the all 
important posterior suture which carries down the mucous flap 
to the region of the tom across urethra may be properly placed 
These modifications of the original Harms armamentarium have 
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materially increased the case with which the more difficult steps of 
the operation may he performed This operation is still on trial, 
but the results have been encouraging m good risk subjects capable 
of supporting primary prostatectomy 



Fig 221 — Morson’s illuminated bladder retractor When 
employed in Harris’s operation an additional separate blade is 
used for lifting up the anterior margin of tbe bladder neck and 
illuminating the prostatic cavity 

Ttro stage prostatectomy — Prostatectomy as a secondary opera 
tiou la a different operation from primary prostatectomy The 
bladder is open and infected, and it is adherent to the abdominal 
wall and the posterior surface of the pubic symphysis The cavity 
is reduced to a small space, and the walls are thick and rigid The 
abdominal wall m the suprapubic region is infiltrated with mflamma 
tory material and is rigid Under such conditions open prostatec 
tomy in the manner I have described is not a satisfactory operation 
In order to perform the open operation the matted inflammatory 
tissue and the scar tissue must be dissected away, the bladder 
freed from the abdominal wall and pubic bones, and the scar 
tissue in the bladder wall surrounding the fistula excised This 
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mobilization of the bladder must take place before the enucleation 
begins The contracted bladder renders exposure of the prostatic 
cavity far from perfect This is a formidable addition to the 
ordinary open operation, and is, I bctie\ e, too sev ere for the majoritv 
of cases submitted to secondary prostatectomy There arc some 
cases in vv luch months hav e elapsed since the preliminary cystotomy , 
though the scar tissue is small m amount and the condition of the 
patient is good In these cases an open operation may be performed 

I or the majority of cases of secondary prostatectomy the technique 
of Freyer is more suitable With this also the operation is more 
sev ere than a primary prostatectomy , and the probability of obtain 
mg a clean prostatic cav lty and a rapidly closing firm wound is less 
Anaesthesia in prostatic operations — Patients suffering 
from enlarged prostate present many difficulties to the anrestbetist 
The average age is o\er CO years a considerable proportion have 
high blood pressure, arterial degeneration and some degree of 
myocardial change, many have emphysema and some have 
bronchitis chrome interstitial nephritis is a frequent complication, 
and chrome sepsis is sometimes present 

A pure ether anesthesia is not suitable for these cases on 
account of postoperative lung complications that may follow its 
use Gas and oxy gen anesthesia produces a rigid abdominal 
wall that interferes with the surgical manipulation This is of 
less importance in the open operation, where the enucleating hand 
works inside the muscular abdominal wall and docs not require 
to push it inwards to reach the prostate W here the arteries are 
rigid and especially where there has been a cerebral haemorrhage, 
gas and oxygen is an unsuitable amcsthetic owing to the rise of 
blood pressure that it may produce Hemorrhage is more severe 
during the operation with gas-oxy gen anaesthesia 

If gas nnd-oxy gen is used the patients should have a large dose 
of morphine, ns otherwise thev suffer greatly from pain on coming 
round at the close of the operation 

Spinal anicsthesta may be used alone, or in combination with 
general anaesthesia A previous injection of morphia and atropine, 
or morphia and scopolamine should be given 

Tor a number of years the routine method of anaesthesia in my 
prostatic and bladder operations has been spinal amesthesm vnth 
sufficient general autcsthetic to produce unconsciousness 

After-treatment — ' When the patient has come round bom 
the amcsthetic, a Hamilton Irving suprapubic box is applied 
Irrigation of the bladder and prostatic urethra with "w eak silver 
nitrate solution (1 in ID 000) is commenced next day and all clots 
and shreds are carefully remov ed A packet of large boric acid 
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crystals m a double layer of gauze is placed in the suprapubic box, 
the crystals dissolving as the urine v ells up 

Constant irrigation through the catheter at a rapid drop with 
weak solution of nitrate of silver (1 in 20,000) is installed (see page 
462), and is continued until the wound has so far healed as to make 
escape of the fluid difficult 

The catheter may be removed at the end of a week Both 
drainage tubes are removed on the fifth completed day The 
bowels are opened on the second or third day w ith castor oil and 
a mild aperient given each day after that Enema ta should be 
avoided as far as possible, a3 they tend to promote bleeding 

Course of suprapubic prostatectomy — The patient usually 
passes unne along the urethra on the twelfth or fourteenth day 
In many cases urethral micturition is parti} recommenced before 
this, on the sixth or tenth day A little urine is passed at stool, 
and after a day or two micturition commences apart from the 
movement of the bowels 

Micturition commencing on the second or third day is not an 
advantage, it usually means inadequate suprapubic drainage 
These cases frequently run a complicated course Bleeding is apt 
to occur, and, if sepsis has previously been present, septic complica 
tions are probable 

The wound is frequently dry and micturition re established on 
the tenth to the fourteenth day, and the wound closed by the 
eighteenth to the twenty first day 

In my private cases the day on which urine was first passed 
varied from ten to thirteen during six years, and the average 
date on which the wound was dry and micturition by urethra 
complete was the fifteenth or sixteenth day 

When the sensation of micturition is beginning to be felt, or 
where it is delayed beyond fourteen day s, a catheter should be tied 
in the urethra and the urine allow ed to drain continuously Tlus 
permits the wound to heal rapidly 

When the wound has been dry three days, the patient is allowed 
up, and the superficial part of the wound, if not already healed, 
is brought together with adhesive plaster 

Complications 1 HsBmorrhage. — Hemorrhage may occur 
during the operation or after the patient has returned to bed, or it 
may taLe place some tune during the second week, or rarely after 
three or four weeks It is treated as follows 

(a) dmgation — Tor all late htemorrhages — that is, hemorrhage 
occurring after the patient has been returned to bed — my practice 
has been to install constant irrigation through the catheter with 
weak silver nitrate solution (1 in 20,000), the flow is kept at a rapid 
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drop Constant irrigation may be maintained for several days or a 
week, and should be combined with the administration of morp hia 
and a course of calcium lactate (10 gr every four hours for forty- 
eight hours) and haemostatic serum (hiemoplastin, 1 c c each day) 

If haemorrhage persists for some day3 or recurs severely, the 
prostatic cavity should be packed 

(6) Packing —This may be required at the end of the operation 
or for late hemorrhages An anaesthetic is necessary A silk 
wove catheter is passed along the urethra and pushed well into the 
bladder, and round this the prostatic cavity is packed The right 
forefinger is introduced into the wound until the tip lies 3t the inlet 
of the prostatic cavity Along this finger a long strip of iodoform 
gauze is passed by means of a long curved instrument such as a 
sound The gauze is packed into the prostatic cavity round the 
catheter and pushed firmly in with the finger until the cavity is 
tightly filled The large suprapubic tube is replaced, the foot of the 
bed raised and a hypodermic injection of } gr of morphia given. 
The packing remains in place for forty-eight to seventy two hours 
Before it is removed the catheter should be drawn out until the edge 
lies m the packed prostatic cav lty , and then a continuous stream of 
silver nitrate solution (1 in 15 000) started This loosens the packing 
and allows the withdrawal to be accomplished more easily 

If bleeding commences after removal of the gauze the cavity 
should be repacked Transfusion of blood from a suitable donor 
is rapidlj and permanently effective in stopping hemorrhage w 
some cases 

The haemostatic bag of Hagncr or Pilcher is used by some 
surgeons It is a rubber bag attached to a catheter and is distended 
with air to press upon the walls of the prostatic cavity The bag 
is introduced at the time of the operation and is held in position 
by traction on the catheter I do not use this method as I believe 
that the measures I have described arc superior There are serious 
disadvantages connected with the hicmostatic bag It is not 
efficient in controlling hemorrhage where the prostatic cavity is of 
large size, or even m man} cases w here it is of moderate capacity , 
and there is a greater tendency to septic complication with its 
use Incontinence of unne lasting for some time has also been 
reported as a sequel 

2 Shock and cardiac failure — Shock depends upon h&mor 
rhage, roughness of handling and prolonged operation 

Sometimes dragging and tearing is exerted w the removal of 
a fibrous or a malignant prostate, but here the mistake is in the 
diagnosis and in the method adopted Enucleation of such prostates 
should not be attempted, but if total removal is considered neces 
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sary, it should be done by dissection, either by the penneal route or 
by the open suprapubie method Shock, 'when it occurs, is treated 
by raising the foot of the bed, warmth, radiant heat, hypodermic 
injections of camphor (3 mm m oil) and extract of pituitary gland, 
and subcutaneous administration of saline solution 

3 Pafn. — Pam after prostatectomy is caused by spasm of the 
bladder from attempts to expel clot, or from pressure of the tube 
on the sensitive base of the bladder The tube should be carefully 
placed so that the end lies a little distance above the base, and the 
many tailed bandage or binder should not be so tightly bound 
round the patient as to press unduly on the tube, which should be 
cut flush with the skin 

One of the most striking features m the postoperative course of 
the open method is the absence of pain, and this is due to the control 
of ha?morrhage In six out of seven cases, patients declare them* 
selves entirely free from pain 

Immediately after the operation, before the patient has recovered 
from the amesthctic, a small enema of 2 oz of warm water containing 
30 gr of ammonium bromide and 15 gr of aspirrn is given If 
the patient is restless and m pam when regaining consciousness a 
hypodermic injection of morphia (£ to $ gr ), depending upon the 
amount administered previous to the operation and other factors, 
Bhould be given, and this may be repeated if necessary on the night 
of the operation 

4 Urromia — Prophylactic treatment is the most important 
means of avoiding uitemia Careful examination of the renal 
function and preliminary treatment extending over a sufficient 
period of time to ensure stabihty of the function will temporarily 
exclude from operation a large proportion of the cases that previously 
died of uraemia In spite of these precautions, however, cases of 
postoperative unemia occur This complication may follow in 
the first few days after the operation, or it may develop gradually, 
and end fatally after three or five weeks 

The most effectual diuretics are the subcutaneous or intravenous 
infusion of saline solution, and the administration by the mouth of 
thonum sodium acetate (10 gr ) 

Pituitary and other drugs which raise the blood pressure and 
stimulate the circulation through the kidney are indicated, but 
should be carefully watched m case the rise of pressure should 
cause hfemorrhage 

The bowels should be freely opened, and hot packs and radiant 
heat may be employed to stimulate the skin 

5 Sepsis — The septic complications of prostatectomy are 
cystitis, pyelitis, pyelonephritis, and epididymitis 
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Infection may be introduced before the operation, or it may 
follow the operation 

The treatment of pre operativ e sepsis has already been discussed 
The form of sepsis that occurs after prostatectomy is an infection 
with the bacillus coil or a mixed infection with a member of the 
bacillus cob group and other bacteria, such as proteus, staphylo- 
coccus or streptococcus 

One f ictor in its production is the rectal finger, combined with 
the difficulty of approach due to a small abdominal wound m the 
blind operation 

Another factor m the causation of sepsis is the presence of partly 
detached shreds of mucous membrane and prostatic capsule, 
prostatic nodules and strips of urethra These necrose and form 
a culture ground for bacteria In the open operation thc=e nre 
completely removed 

There is a tendency for stagnant urine, blood, and mucu3 to 
collect in the prostatic cavity , and for infection to spread along the 
column of urine in the tube or alongside the tube from the shin 
after the operation The following methods are used to combat 
this source of sepsis A catheter is tied m the urethra with the eye 
m the prostatic cavity , and the cavity and bladder are freely 
irrigated through the catheter daily Should there ha\c been 
sepsis before the operation, or commencing sepsis after the opera 
tion continuous irrigation of the prostatic ca\ity and bladder is 
carried out by connecting a reservoir to the catheter and draining 
the Hamilton Irving box into a pail The continuous irrigation 
is earned out for several days As a routine, a gauze bag filled 
with Large boracic acid crystals is placed in the Hamilton Irving 
box and renewed twice daily 

Sepsis ascending along the lumen of the retained catheter or 
alongside the catheter 13 a source of infection that must not be 
overlooked A dress mg of iodoform gauze soaked in gly'cerin is 
applied to the gLans and external meatus, and if the catheter is 
plugged, the end is cov ered with an antiseptic dressing, while the 
nurses are carefully instructed in regard to rigid asepsis when 
dealing with the catheter 

The persistence of sep3ts which was present before the operation 
is most commonly due to three sources — \ iz , pyelitis or pyelone- 
phritis, diverticula of the bladder, and seminal vesiculitis The 
treatment of pyelitis and pyelonephritis is that of all kidney mfec 
tions Dnerticulum of the bladder should have been discovered 
before the prostatectomy or at the time of the operation, and 
removed, if present after prostatectomy, it will cause residual 
urine and persistent sepsis Removal of the diverticulum by 
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dissection is the only method of curative treatment (p. 438). Seminal 
icsiculitis is the source of the infection in a number of the cases 
where sepsis persists after prostatectomy. In two cases I have laid 
the pus-distended seminal vesicles open with the bladder by an 
incision radiating from the posterior lip of the bladder outlet, in 
the middle line, backwards and outwards, just internal to the 
ureteric orifices. In several cases of persistent sepsis after prosta- 
tectomy I have dissected out the septic sennnal vesicles through the 
bladder base (p 830). This operation should be considered when 
sepsis persists after prostatectomy. 

6. EpfdldymlUs is a frequent complication of the con\ alescence 
of prostatectomy. It may occur during the first three weeks after 
the operation, or at a later date when the patient is getting about. 
It is due to infection passing along the lumen of the vas deferens or 
the lymphatics of the cord from the prostatic cavity. The epididy- 
mitis is usually mild in character, but occasionally an abscess 
develops. Continued urinary sepsis may be accompanied by 
recurrent epididymitis. 

The prevention of epididymitis consists in the various measures 
already detailed for the prevention and cure of infection m enlarged 
prostate and prostatectomy. Routine ligature of the vas deferens 
at the time of the prostatectomy is advocated and practised by 
many surgeons. The treatment, once the condition has developed, 
consists in slinging the scrotum well up with a triangular bandage 
and applying lead and opium fomentations or glycerin and bella- 
donna. An ice-bag may rebeve pain in the early stage Later, pre- 
parations of iodine locally and internally will help absorption. 
Rarely (4 per cent.) an abscess forms and must be incised, or 
numerous sinuses form and orchidectomy may be necessary. 

Effect ol prostatectomy on the genital Inaction. — In the majority of 
Oases there is no obstruction to the outlet of the seminal fluid, and frequently 
tbo vesicles, ejaculatory ducts, and vcnimontanum are anatomically 
complete. 

Instead of opening into the urethra, with a complete muscular tube which 
will carry the fluid by a continuous wave of muscular contraction, the ejacula- 
tory ducts open into a cavity of varying size with non -con tractile fibrous 
walls. This cavity now forms part of the bladder, and is controlled at the 
urethral end by the continuous sphincter action of the compressor urethra*. 
As a result, ejaculation docs not take place, but the seminal fluid is retained 
in the prostatie cavity and passed with the urine at the next micturition. 

In 40 patients from whom I obtained details in regard to the sexual 
function after suprapubic prostatectomy, no difference was observed in 
regard to sexual power in 67 5 per cent., a gradual loss of vigour in 20 per 
cent and complete impotence in 12 5 per cent 

Perineal prostatectomy.— The transverse prerectal incision 
of Znckerkandl is that used for penneal prostatectomy. Proust 
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baa elaborated tbe details of this operation, and his technique is 
widely followed 

The patient is placed in the lithotomy position, the pelvis 
being raised by putting a hard cushion under the sacrum Proust 
described a position (penneah inverse) in which the dorsal and 
lumbar regions are supported on an inclined plane, the thighs 
flexed and the lcg3 held vertical!} by a framework In this posi- 
tion the perineum is horizontal This is not usually considered 
necessary for the operation A staff is placed m the urethra and 
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a transverse prerectal or curved incision with the convexity 
forwards is made from one ischial tuberosity to the other, 
1J in in front of the anu3 The posterior end of the bulb is 
exposed, the snobulbar rspbe seized sad cut across, and the 
two forefingers are introduced into the wound, separating the 
levatores am muscles and pushing back the rectum A large 
retractor is now placed in the lower part of the wound and pulled 
backwards to the coccyx (Fig 522*2), displacing the rectum back- 
wards and exposing the posterior surface of the sheath of the 
prostate The urethra is opened at the apex of the prostate, 
and the walk are picked up in forceps The staff is withdrawn 
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and a depressor is introduced through the prostatic urethra into 
the bladder The blades are separated and the handle is raised 
so that the prostate and bladder base are made to protrude into 
the wound (Fig 223 ) 

The prostatic urethra is split backwards to the region of the 
vesical sphincter, the sheath of the prostate is peeled off each lobe 
and one lobe seized with forceps This lobe is dissected off the 
urethra with scissors, working outwards, and finally hangs by a 
pedicle formed bj the prostatic \ esseis The pedicle is tied and 
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cut and the lobe removed The same dissection is earned 
out on the other side, an intravesical lobe is hooked down 
with the finger and removed The margins of the urethra are 
approximated by catgut sutures, leaving a space through which 
a drainage tube is introduced into the bladder, and some packing 
into the cavities from which the prostatic Jobes were removed 
The structures of the perineum are now brought together with 
catgut sutures The packing is removed in forty eight hours, and 
the perineal tube at the end of a week, when a catheter is tied 
in the urethra Healing is complete m five or six weeks 
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Albarran performs a similar operation, but removes each pros* 
tatic lobe from the apex backwards in two or several portions 
Young uses a V shaped incision, and introduces his prostatic 
retractor through an incision in the membranous urethra This 
part of the operation is frequently attended with difficulty He 



r ig 224 — Pcnncal prostatectomy. 

Tbc right lobe it being (b«IM oat w tb ibe finger (Iturtf) 


then makes a longitudinal incision 1 6 cm deep through the whole 
length of the proatatic lobe on each side of the urethra the two 
incisions being 1 8 cm apart, and leaves the vertical wedge of 
tissue between these incisions with the view to preserving the 
ejaculatory ducts The lobes are then dissected away (Figs 223-5) 
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Results of perineal prostatectomy — \oung shows a mortality of 3 7 
per cent in 450 cases Other observers aro less fortunate Watson found 
tho mortality G 2 per cent Proust 5 8 per cent , and Legueu collected 1 026 
cases with a mortality of 8 per cent Davis more recently reporting on 411 



Fig 225 — Perineal prostatectomy 

Removal of nghf lobe entt nr along the urethral aspect The dotted I ne *fro«r* the tnela on 
for removal ot lett lobe (long) 

consecutive cases of perineal prostatectomy performed under sacral anaesthesia, 
states that there vero 9 deaths (2 2 per cent ) 

The late result i show a considerable proportion of cases of urinary fistula, 
Judd found 6 in a series of 323 cases Incontinence of unne may fotlow the 
operation Of 323 cases of perineal prostatectomy performed at St JIary s 
Hospital Rochester, USA, Judd found that 7 had some degree of in 
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continence,” and that in II “ tho retentive power was not strong” Several 
patients hod not good control immediately following tho operation bat 
regained it in a few weeks Recto-urethral fistula, temporary or permanent, 
is sometimes observed In the usual perineal prostatectomy the sexual 
powers are abolished Young s operation endeavours to overcome this grave 
objection In this observer’s statistics 53 per cent of recent cases are stated 
to have had a complete return of sexual power, and in 75 per cent erections 
returned Apparently, m the remainder tho sexual function was destroyed, 
Epididvroitis occurs as a complication during convalescence in from 10 to 
30 per cent of cases Stricture is observed after perineal prostatectomy, and 
necessitates dilatation over long periods. The operation is always incomplete, 
and recurrence of tho obstruction duo to enlargement of the residual portions 
may necessitate suprapubic prostatectomy In Davis’s 411 cases, 82 per cent 
reported themselves as well, 17 per cent as improved, and 2 per cent as 
unimproved. 

Factor# affecting prognosis in prostatectomy, — The 
majont) of patients who suffer from enlarged prostate are old men. 
The} are frequently broken m health, and their strength ma) be 
Bappcd by urinary sepsis and deficient elimination If an optional 
major operation for some extra unnary condition were discussed, 
it is certain that it would be refused, on account of the general 
condition of the patient, m a very Large number of cases Pros- 
tatectomy ranks as a serious major operation, and is undertaken 
ns an operation of necessity and m the face of what might other 
wise be considered definite contraindications It will be useful, 
therefore, to discuss some of the complications that may affect 
prognosis and to consider how they maj best be dealt with 

Age — Old age does not of itself contraindicate prostatectomy, 
and the mortality rate does not increase pan passu with the age 
A hale old man of eighty may well be a better subject for prostatec- 
tomy than a patient of sixty with marked arteno sclerosis and a 
doubtlul myocardium lly oldest patient was 86 and had suSered 
from severe hemorrhage for six weeks before the operation. Freyer 
records that, in 1,625 cases of prostatectomy he had operated on, 
there were 92 octogenarians between 80 and 90 years of age ana 
IS bordering on this age m their eightieth yeaT The operation 
mortality for these elderl} patients was 1 1 per cent 

Although advanced years in itself is not a contraindication to 
operation, the feeble resistance of these aged patients must always 
be lept id mind The operative measure should be earned oat with 
the utmost despatch, and every care taken to maintain the circula- 
tion and to avoid bronchitis Careful pre-operative preparation and 
skilful nursing contribute largely to success in these old patients 
Unnary complications — Of all the risks to which the sufferer 
from enlargement of the prostate is exposed, those connected with 
the unnary organs are the most common and also the most ire- 
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quently fatal These complications arc, however, to a large extent 
amenable to treatment before operation, the) aic renal mefficiency 
and sepsis. 

The danger of suddenly emptying a bladder containing a large 
quantity of residual urine in a patient suffering from enlarged 
prostate has now been universally recognized The bladder must 
be so emptied that no sudden alteration m the hydrostatics and 
circulation of the kidney is produced This emptying may be done 
either by means of a tied in catheter or else by a suprapubic tube 
Where no contraindication to catheterization exists, urethral 
drainage is the method of choice, for it 
avoids the necessity of imposing even 
a minor operation on a patient m a 
precarious position Later on, when he 
was partly recoi ered from the results 
of his neglected obstruction, a supra 



pubic tube may be substituted for the 
catheter m order that still further time 
may be allowed for the re establishment 
of renal function 

In either case, whether drainage is 
carried out per urcthram or supra 
pubically, instructions must be given 
to the nurse in charge that a certain 
quantity of unne be allowed to 
escape every hoar or two hours 
definite rule as to what that amount should be, since the 
rate of secretion is an unknown quantity and will vary during 
the course of decompression, but U9 a rough approximation, 
it may be said that 15 oz should be allowed to escape 
after the passage of the catheter and 5 should be drawn off every 
succeeding hour During the tune of decompression the clinical 
condition of the patient must be carefully watched and he 
most be encouraged to drink copiously throughout the whole 
process 

With any patient who is being treated by urethral drainage 


Fig 226 — St Mark’s Hos 
pitol apparatus for use 
with indwelling catheter 

It is difficult to give a 
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it is of tlie utmost importance that the inch tiling catheter should 
not become a cause of bladder infection, md unless special pre- 
cautions are taken this is almost bound to happen The pressure 
of the instrument on the delicate urethral mucous membrane is 
liable to cause sev ero urethritis, and it is only too easy for organisms 
to find a soil prepared for them m the region of the posterior 
urethra and bladder neck In order to guard against this, frequent 
flushing of the catheter and of the bladder is necessary, and for this 
purpose an apparatus designed by Dukes and known as the 
St Mark s Hospital apparatus is invaluable (Fig 226) This con 
sista of a large receptacle containing lotion, which is connected up 
with the indwelling catheter by an mter\ cning Y shaped tube 
Bv means of three clips one on the feed tube, and one on the 
outlet tube and one on a short section of tube connected with the 
indwelling catheter the nurse in charge can flush out the irrigating 
system or flush out the bladder frequently As an irrigating 
fluid potassium permanganate or oxy cyanide of mercury, 1 m 
8 000 or normal saline may be used \\ hen infection has already 
occurred an occasional wash out with sih er nitrate will also prove 
useful As a precaution against infections spreading along the 
upper surface of the catheter, gauze soaked m glycerin should be 
wrapped round the glnns penis and changed when it is necessary 
If the urethra becomes irritated, the catheter should be w ithdrawn 
at the end of five day s, and twenty four hours’ rest should be allowed 
before it is re introduced, intermittent catheterization being 
resorted to during the interval 

Sepsis — The importance of sepsis occurring before operation 
v anos enormoush in different patients The simple cases ore those 
in which the infection is confined to the bladder Even m old 
standing coses a very heavy infection may remain localized in 
the bladder and hav c no general tovic effect on the patient although 
occasionally it is complicated by attacks of epididymitis The 
more serious cases are those in winch there exists a pyelitis or 
pyelonephritis in addition to the cystitis They arc associated 
with recurring attacks of fev er, a steady deterioration in the general 
condition of the patient, and a gradual drifting into the condition 
known as urinary septicaemia, a combination of bietenal toxsmia 
and uraemia . 

If the infection is recent and there is no evidence of rena 
involvement a few weeks’ preparation by thorough bladder washing 
and remov al of the residual unne cither by intermittent catheter 
ization or by the resident catheter, together with diuresis and nrmaiy 
antiseptics, will suffice as a preparation for the removal of e 
prostate If a more severe degree of sepsis is present, it wu 
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necessary to perforin suprapubic cy stotomy and drain the bladder, 
m other words to carry out prostatectomy m two stages Con 
siderable judgment may be required to decide when it is necessary 
to resort to this procedure In the mild cases in which the infection 
has been confined to the lower urinary tract, there is no difficulty. 
When, however, the sepsis does not clear up quickly as a result 
of catheter drainage and constant irrigation, it is probably due to 
the existence of pyelitis or pyelonephritis, and a longer period of 
suprapubic drainage will generally be required 

The tests that can be applied to such a patient, and their valae, 
may be considered under the folio wmg headings — - 

(1) General condition of the patient 

(2) Condition of the urine 

(3) Renal function tests 

(4) Cholesterol content of the blood 

The first two headings need not be here discussed With regard 
to renal function tests, it must always be remembered that these 
tests do no more than indicate the secretoiy activity of the kidneys 
at a particular moment Although it is true that m the later 
stages of bilateral pyelonephritis the renal function is profoundly 
altered, a kidney may be the site of septic infection and yet mam 
tam a high grade of functional activity The danger of these septic 
cases is that the operation will cause i flare-up m the infection 
which may prove fatal, by either bacterial toxaemia or urcemia or 
by a combination of both 

Circulatory rzsls — A large proportion of the patients who are 
submitted to prostatectomy show signs of arterio sclerosis a few 
have valvular disease, and some have an impairment of the myo- 
cardium The degree of circulatory strain that is permissible in 
any given case will be decided by the physician and anaesthetist 
Many of the cases which appear at fust Bight as exceedingly bad 
risks, by means of careful pre operative preparation and the judi- 
cious use of cardiac stimulants, may be steered safely through the 
perils of prostatectomy 

Blood pressure also has a bearing on prognosis Strange to 
say , quite a large number of patients submitted to prostatectomy 
have a low blood pressure Thus in 107 consecutive cases, 44 
(41 1 per cent } had a Bystohc pressure of 140 mm or under, and 
19 (17 7 per cent ) a systolic pressure of 120 or under Smce the 
average age of these patients was 67, the lowness of the blood- 
pressure was unusual, and was contrary to what might have been 
expected, and constitutes a definite argument against the theory 
that prostfttic enlargement is due to arteno sclerosis 

Vi hen the blood pressure is very high, and in many of my cases 
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it was 200 and over, it might be expected that the danger of post 
operative heemorrhage would be increased Nevertheless, m 15 
cases in which the pressure was over 200, there were only two 
instances of secondary heemorrhage, and no case in which haemor- 
rhage at the time of operation was serious Actually luemorrhage 
proved a more frequent complication among the low grade pressures 
Taking this in conjunction with the fact that low grade pressure 
predisposes to thrombosis and pulmonary embolism, it may be 
said that a low blood pressure is more to be feared than a high one 
When it exists, the patient should be kept on stimulants and 
encouraged to move the limbs and to practise deep-breathing 
exercises daily 

Mental and ticnous disorders — A mild delirium becoming more 
evident at night or a slight degree of mental confusion is by no means 
uncommon m patient* in the advanced Btagcs of prostatic obstruc- 
tion The condition is parti} due to uncmia and partly to loss 
of sleep and rest from constant calls to micturate When the 
delirium reappears or becomes more active, so that force has to 
be employed in order to keep the patient in bed, preliminary 
suprapubic cystotomy Bhould be carried out and enucleation 
deferred until the patient’s mental condition is improved If the 
mental irritation and confusion are primary, and the bladder 
symptoms not really the result of prostatic obstruction, operation 
must on no account be carried out. Unfortunately there exists a 
type of postoperative delirium amounting almost to mama that 
comes on without pre-operative warning and in the absence of 
toxirana Cases of this typo are extremely difficult to manage 
since sedatives have but little effect and they not infrequently die 
from some mtercurrent complication. 

Diseases of the spinal cord — It has already been pointed out 
that spinal lesions may produce symptoms that are difficult to 
distinguish from those caused by prostatic obstruction For this 
reason a careful examination of the central nervous s)stem and 
reflexes must always be made It may happen that a patient 
who suffers from tabes dorsalis may also develop enlargement of 
the prostate gland and hero it is a matter of some difficulty to 
estimate whether the residual unne is due to obstruction or to 
atony In deciding whether the residual unne is due to the spinal 
lesion or to prostatic obstruction the following points should be 
noted — 

(1) The absence of, or diminished desire for, micturition 

(2) The impairment of sensation in the proatatic urethra 

(3) The existence of spasmodic contractions of the compressor 
urethrae 
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(4) The xehntion of the internal meatus from ntony of the 
sphincter during the eystoscopic examination 

(5) The fineness of the trabeculation and the existence of 
general sacculation of the bladder wall and a funnel shaped 
bladder neck 

If these signs and symptoms are present operation will be likely 
to have but little effect, if they are absent a good result will be 
obtained 


Glycosuria — Before the discovery of insulin, glycosuria was 



regarded as a contraindication 
to prostatectomy ft is now 
only a cause of delay until by 
the institution of appropriate 
treatment the patient s unne 
hns been rendered sugar free 
I Once this has occurred the 
patient may be operated on 
with but little increased risk 
I and with the knowledge that 
t should sugar reappear in the 
urine after the operation it 
may be controlled by the 
appropriate use of insulin. 

Diseases of the alimentary 
tract— A history of gastro- 
intestinal trouble in a candi 


| . date for prostatectomy should 

i _ ___ always put the surgeon on his 

r „ wo o u v \ guanl for what may be con 

r '. 8 F ~T^ hick median scar on ^ ummportant opset 

tngonc dragging on meatus after ' f, , . r 

prostatectomy of the alimentary- system at 

other times may prove a 
difficult and serious complication after prostatectomy Amongst the 
postoperative complications that may give the surgeon trouble 
and anxiety is postoperative distension Not only may this lead to 
vomiting and prevent the patient from taking the fluids that are 
necessary for the maintenance of his renal efficiency hut it may 
lead to other difficulties To combat distension repeated enemata 
may have to be given and this should be avoided if possible after 
prostatectomy owing to the risk of provoking haemorrhage from the 
pr09tai ic bed Should there be reason, therefore to believe that the 
patient is predisposed to the development of ileus early preven 
tiv e measures such as the giving of repeated small doses of eserme 
sulphate or of pituitary extract should be instituted os soon os 



Fig. 1. — Urethro- cystography J normal bladder and urethra. 

Note bladder wall ridged, Internal sphincter, prostatic 
urethra with sinus pocularis, membranous urethra, 
bulbous and penile urethra (P, 598 ) 

*- «»•« nr»d external 
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the patient lias recovered from the amestlietic. As an additional 
precautionary measure the diet should be semifluid rather than 
fluid, and all saline purges, which act in virtue of their attracting 
fluid into the bowel, avoided. In their place may be given 
a purgative exercising a tonic action on the bowel wall, for 
example, a pill containing aloin, extract of belladonna, and nux 
vomica. Should distension occur in spite of this, a high rectal 
tube may be passed, the colon washed out and a tube left for several 



Fig. 230.— Enucleated prostate (above) and cuff of prostatic tissue 
dissected after enucleation. 

hours in the rectum. When the patient is stout he should be made 
to lie on his side instead of being propped up, as the passage of 
flatus is facilitated in the lateral position. 

Results of suprapubic prostatectomy. — The results of supra- 
pubic prostatectomy for simple enlargement of the prostate will 
be considered under two headings; (1) the mortality of the opera- 
tion, and (2) failures. 
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1 Mortnldj — \n examination of stutulua from various source* shows that 
there is a considerable range m the mortality rate of different hospitals In 
3 451 op rations of suprapubic prostatectomy performed at various general 
hospitals In this country, there werofl ~5 death*, ginngam orta htyo! it) S [meat 
At .St refers Hospital our n period of twenty nine years, 2 <*91 suprapubic 
up rations were performed with 2b3 diaths that is to sot a mortality of 0"9 per 
cent In three of the years the mortalitj was below B per cent , during nnoiiicr 
year it rose ns high as 14 5 per cent , demonstrating the fallacy of considering 
b. short period of time nr.d a small number of cava In mv private practice, 
during the eleven year* 1919 S'*. I performed suprapubic prostatectomy on 472 
patients w ith 2-> deaths, giving a mortality of 5 2 per cent 

Tic differences in the mortalitj rate of general hospitals special hospitals 
and private f rncticc, are. I think to be explained bj the conditions under which 
postoperative treatment »s earned out In a general hospital patients are neces- 
sarily treated in large, freely vent dated surgical wards and the jxwtoperative 
treatment w mainlj In the hanls of house surgeons who are recently qualified 
and replace* 1 eviry six months In the case of the special hospital and the private 
patient postoperative treatment is eamcsl out either by the operating surgeon. 
Ins private na*l«lant or b\ a resident surgical officer who has had special experience 
in urological eases t 'pecial arrangement* are made in the wards or private 
rooms for elderlj patients in a state of feeble health, an 1 nursing is earned out 
by swtera who havo bud a *j>ecial urological framing 

The c»u es of death in 2t>9 ea«e* of puprapubic prostatectomy for simple 
enlargement of tho prostate at St Pct-r e Hospital are stated in the following 
tabic, and give a general Idea of the dangers that attend the operation. 

Table siiowtso causes or Heath Arren ScraArtmic rrosTATrcrosty ts 
2C9 Patil Cases at St Petek’s Hospital took 1901 to 1929 

Surgical Acci lent* 

Shock 

Cardiac failure 
Hicmorrbagc 

Renal Pa dure 
Unrnna 

Septic Complications 
Pi clonej hntis 
Pelvic cellulitis 
Septicemia 

Diseases of the Lungs 
Pneumonia 
Bronchitis 

Diseases of the Circulation 
Cerebral hiemorrhngc 
Coronary thrombosis 
\ cnous thrombosis 
Pulmonary embolism 

Diseases of the bowel 

Acute dilatation of tho stomach 1 

Ileus of inteatino ^ 

J (1 1 per cent ) 

10 (3 7 percent} 


32 

_7 

6-J (23 8 per cent ) 
67 (24 9 per cent.) 

53 

3 

63 (23 4 per cent ) 
23 

28 (10 4 per cent ) 

4 
1 
r 

20 

20 (9 0 per cent ) 


Asthenia and general debility 
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Accidental complications 
Acute mama 
Influenza (epidemic) 

Pancreatitis 


It will bo seen that nearly 70 per cent of fatal results are duo to shock renal 
failure and sepsis Hmniorrnago accounts for only a small number (2 0 per cent ) 
of deatlis but it is probably a contributory factor in other fatal eases, such as 
some of those from asthenia and general debility 

2 Failures of prostatectomy — A prostatectomy may be said to 
have failed, or to have been incompletely successful when free, 
voluntary micturition is not re established, or when a residual 
sepsis is sufficient to cause bladder irritation or recurring attacks 
of cystitis, pyelitis, or epididymitis occasionally complicated by 
the development of calcuh These failures can be traced in the 
great majority of cases to two causes, one or both of which may be 
at work — namely obstruction and sepsis 

Post prostatectomy obstruction after suprapubic prostatectomy 
varies from a slight difficulty m micturition to complete obstruc- 
tion with suprapubic fistula In 75 cases of sea ere obstruction 
following suprapubic prostatectomy submitted to me in consulta 
tion, one of the too following conditions were found (1) fibrous 
contraction at the site of the operation, and (2) new growth in 
the wall of the prostatic bed due to (a) recurrence of simple enlarge 
ment of the prostate and (6) malignant growths (Figs 227-32 ) 

The two danger points for the development of stricture after 
suprapubic prostatectomy are at the membranous urethra and 
at the outlet of the bladder At each of these points the mucous 
membrane of the urethra is tom across In 85 5 per cent of the 
cases of obstruction I have come across , the site of the narrowing 
has been at the opening of the prostatic ca\ lty into the bladder 
These \aned in intensity from slight induration with perhaps the 
existence of a tag or flap of mucous membrane or a nodule of 
prostatic tissue, to complete obliteration of the internal meatus by 
a dense mass of scar tissue By far the commonest causes of 
obstruction are imperfect removal at the time of operation and 
sepsis It is an essential part of the open method of prostatectomy 
that all causes of future obstruction m the form of isolated nodules 
of prostate and flaps and shreds of mucous membrane should be 
removed so as to Jem e the prostatic canty open to the cavity 
of the bladder Preventive treatment therefore, consists of 
removing all possible causes of obstruction at the tune of the opera- 
tion and dealing adequately with the factor of sepsis Treatment, 
once the condition has occurred, depends on its seventy In the 


4 

5 (2 9 per cent ) 



790 THE PROSTATE [chap. 



Fig. 251. — Anterior (left) and posterior (right) views of prostate 
removed at second prostatectomy. 



Fig. 232. — Enucleated prostate apparently complete (above) with 
layer of malignant capsule dissected after enucleation. 



Fig. 1. — Bladder and prostatic cavity alter pros- 
tatectomy. 

Fig. 2^— Complete obliteration of prostatic cavity 
after prostatectomy; tube in bladder fistula. 
(P. 767.) 

Fig. 3. — Restoration of urethra by operation and 
bladder closed. (P. 767.) 


PLATE 52 
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milder cases it can be dealt with by the passage of metal sounds, 
by rupture, by a Column's dilator, or by cutting through the 
obstructing tissues with n Young’s punch or a McCarthy loop. 
If the obstruction is so great that no instrument can be passed, 
it will be necessary to re-open the bladder and remove nil scar 
tissue or other obstruction from the vesico-prostntic outlet and, if 
necessary, from the prostatic bed. Afterwards the bladder can bo 
sutured, the abdominal wall reconstituted, and drainage provided 
for by an indwelling catheter. In the 75 cases of severe obstruc- 
tion I have encountered, 35 could be dealt with by urethral methods, 
whilst 40, for a cure, necessitated an open operation. 

Although in the majority of cases in which obstruction is 
caused by adenomatous masses, the explanation is incomplete 
removal of the enlarged prostate, there are undoubted instances 
of the re-appearance of an enlarged prostate in a patient after on 
interval of several years. 
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TRANS-URETHRAL PROSTATIC RESECTION 

By Kenxeth Wai kfr, F R C S 

History —Although it is only within the last ten years that 
serious attempts have been made to deal with prostatic obstruction 
by perurethral methods, the idea is by no means a new one The 
earliest recorded operations of this hmd were tho«c made bv Mercier 
and Civeal6 m the middle of the nineteenth century, who divided 
the bladder neck blindly by means of a urethrotome Forty years 
later, Bottim substituted cauterization for incision m order to 
reduce the danger of haemorrhage The operation was a blind one, 
was used indiscriminately , and gave such poor results that when 
enucleation became practical, Bottom's method as well as that of 
his successors, fell into abeyance Indeed, it may be «3id that all 
gemto unnary surgeons, v\ ith the exception of n few isolated enthu 
smst3, turned their backs on the urethral approach to the prostate 
and directed their attention to perfecting the technique of supra 
pubic and perineal removal 

The recent rekindling of interest m perurethral methods may 
be said to be due to three advances The first of these is the 
perfecting of the cystoscope and urethroscope, with the power it 
gives of doing under \ isual control what Bottim could only perform 
blindly and with considerable risk The second is the introduction 
of high frequency currents into the surgeon’s armoury , and the third 
the realization that cases of obstruction occur in which there is to 
be found no massive enlargement of the prostate, but only a minor 
deformity of the bladder neck Whilst the two great inventions 
of the cystoscope and the high frequency current have acted by 
furnishing us with weapons of precision, the realization that small 
degrees of enlargement of the prostate may cause great difficulty 
in micturition has made surgeons pause and consider nhether it 
may not sometimes be possible to rehev e patients by means of an 
operation less sev ere than that of total prostatectomy Ev en so 
long as eighteen y eare ago, II II Young had been so much impressed 
by the small amount of tissue sometimes removed by prostatec 
tomy that he introduced a prostatic punch, by means of which 
792 
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small portions of tissue could be removed from the neighbourhood 
of the bladder neck (Fig 233) But Young’s operation had the 
objection that it might be followed by serious hemorrhage, and this 
fact prevented jfc from ever becoming popular In order to over- 
come this objection, J R Caulk, m 1920 introduced his cautery 
punch, m which cutting was done by a circular platmo indium 



Fig 233 — Young’s prostatic punch 


knife heated to a dull red heat by means of an electnc 
current Ten ) ears later, diathermy was substituted for electro 
cauterization for the first time by the writer Since then, such 
rapid advances have been made in this direction that pcrurethral 
methods have re established their position in the treatment of 
prostatic obstruction. 

Modern penirethral methods of treatment — Many 
different techniques are employed at the present day for trans- 



urethral resection of the prostate, bnt they may be divided for 
convenience' sake under the following headings — 

(1) Figuration with an electrode working through a cysto- 
urethroscope, the operator leaving the coagulated tissue to slough 
away subsequently 

(2) Diathermy with immediate removal of the coagulated tissue 
by means of a punch 
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(3) Resection of the prostate by a wire loop actuated bp a 
cutting current 

Figuration with an electrode. — In its simplest form, all 
that is required for such an operation is an irrigating, operating 
instrument that will furnish a good view of the bladder neck, and 
an electrode similar to that used for the destruction of bladder 
growths As a rule, however, it will be found that the ordinary 
bladder electrode is too pliable, and that more tissue can be coagu- 
lated and better control maintained, by using a modification either 
m the form of a spike that may be driven into the substance of the 
prostate, or a bladcd instrument, such as that recommended by 
Clyde Collings (Fig 231) A reputed advantage of the bladed 
instrument is that by means of it the operator can work from the 



Fig 235 — Spiral punch fitted with foroblique telescope and 
spike electrode 


bladder towards the urethra instead of, ns is usually the case, from 
the urethra towards the bladder, but personally I hav e found that 
thi3 is no appreciable gain Moreover, although m theory it should 
be possible by means of a blade to excise wedge shaped fragments 
of prostate, practically it is difficult to achieve 

Diathermy with Immediate removal of coagulated tissue. 

• — It is obvious that much is to be gamed by removing the fulgurated 
tissue at the time of the operation Not only does this allow the 
patient to profit immediately from his operation by being able to 
pass urine, but also it diminishes the danger of sepsis 

There are many different forms of diathermy punch now in use, 
for example, the Kirwm the Pavis, the Rumpus, and the spiral 
punches but the principle underlying all these instruments is the 
same, namely, coagulation by means of an electrode, and removal 
of the coagulated tissue by a circular knife Fig 235, which Ulus 
t rates the spiral punch used in this country, demonstrates the 
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method by which this 13 achieved The instrument consists of an 
upper sheath, on the floor of which a fenestrum is cut The inner 
system consists of a telescope of the McCarthy type, carrying a 
lamp, an electrode terminating in a point, and irrigating channels 
with stop-cocks The tubular knife when closed acts also as 
an obturator This knife can be rotated at will by means of a 
handle, without upsetting or twisting the irrigating tubes or 
cords 

After the instrument has been introduced, the window is 
opened, the bladder distended and obstruction located The ob- 
structing tissues are then transfixed with a Bpike electrode and 
desiccated under a low heat for about 30 seconds At the end of 
this period they are resected b} rotating the tubular knife The 
process is repeated as often as maj be necessary for removal of the 
obstruction, the resected tissue being withdrawn each time by 
removing the knife and the inner sheath with its attachments, 
leaving the outer sheath in position The feature that distinguishes 
thi3 particular pattern of punch from others is the two fold move 
meat, forward and lateral, imparted to the cutting edge of the punch 
It is obvious that a knife edge that moves m a single direction, 
whether it be from behind forwards or from side to side, has very 
little cutting power, so that if the tissues happen to be tough, or 
if the lenife itself has anything but a perfect edge, they will be 
pushed aside rather than cut through In this instrument the 
inner punching tube works in a spiral groove so that a lateral 
movement is inevitably imparted to the forward one when the punch 
is brought into action 

Resection of the prostate by means of a cutting loop. 

— This operation has the same advantage over electro coagulation 
as the punch operation, namel) , that it allows of immediate removal 
of the obstructing ma83 It is indeed to be preferred to electro 
coagulation followed by punching because it leaves a minimum of 
damaged tissue behind However carefully the amount of electro 
coagulation that precedes punching is gauged, it is impossible to 
avoid leaving behind a considerable amount of coagulated tissue 
The clectrotome, howe\er, punches out at the same tune as it 
seals oil the blood vessels in the neighbourhood, so that the amount 
of injury caused is less and the risks of sepsis — that chief bugbear 
of transurethral operations — are reduced At the same tune it must 
be remembered that there is a marked rise of temperature in the 
prostate during the act of resection, and that if this be allowed to 
become too great, necrosis may occur at some distance from the 
area in direct contact with the loop The best instrument for carry 
ing out resection is the McCarthy electrotome or one of its numerous 
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modification* This consists of an outer sheath, an articulated 
obturator and a earner fitted with a forobhque telescope and limp, 
an irrigating system, and a cutting loop The sheath is made of 
bikclitc, the distal end ol it bemg cut 
away so tint the loop 13 tree to engage 
the obstructing portion of the prostate. 
(Fig 230 and Plato 53 ) 

The bilcehte sheath 13 first intro 
duced with the obturator m position, 
and the latter is then withdrawn After 
washing onfc the bladder, the loop elec- 
trode and the telescope are inserted, care 
being exercised to make sure that the 
loop is drawn back under cover of the 
outer sheith The inlet tube is then 
connected up with a large reservoir of 
sterile water and the obstruction is 
located It is important in this oper- 
ation to use stenlc water as an irrigating 
fluid instead of antiseptic lotion, smee 
the cutting power of the loop is reduced 
b> an escape of current if it is surrounded 
by a good conductor Having located 
the area to be removed, the Bheath is 
advanced into the bladder until the 
upper edge of the obstruction alone 
remains in the field of new Thi3 is 
nccessarj in order that the loop ma) be 
pushed be) ond the obstruction into the 
cavity of the distended bladder without 
risk of damage to it ^Yhen w the nght 
position the cutting current is turned on 
by means of a foot brake and the loop 
is withdrawn by the movement of a 
rack and pinion, a cut of 1 in in length 
taking from 10 to 15 seconds to make 
In order to obtain as large a piece of 
tissue as possible, the ocular or proximal 
end of the instrument should be eleiated, 
so that in the case of a large prostate, 
the loop has entirely disappeared from 
view behind the obstruction. The cylinders of resected tissue 
will be found adherent to the loop at the end of the cut and can be 
removed by withdrawing the telescope and loop carrier through 



Fig. 236 — Og'er Ward's 
modification of Me 
Carthy clectrotorne, 
showing (nfiht) re-m 
forced loop 



:<£ i The spiral punch showing preliminary 

6 coagulation in a case of fibrous bar" 
Note the point of the electrode entering the 
biadder (P 79a ) 

rig 2 McCarthy electrotome at work on a 
W middle lobe intravesical projection of 

the prostate The cut Is completed. (P 7961 
„ Tit EnlarftJ ProaoU " by Antiwrt « Mr, (Or,* J UtJua! I Mual o 
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the outer sheath \\ here the obstructing miss n> considerable, ns 
manj as twenty to tfurt) cuts mi) have to be made before a satis- 
factory channel has been dug If difficultv is found in engaging 
tissue towards the end of the operation, help may be obtained by 
ashing an a&istant to press forward the prostate by means of a 
finger introduced mto the rectum Caulk has pointed out that 
with a high frequenc) current great heat maj be dev eloped m the 
tissues at even a centimetre’s distance from the loop Tor tins 
reason it is better to change the area of operation at each successive 
cut so as to avoid the nsh of accumulative heating and subsequent 
necrosis Htemorrhagc is arrested, vv henev cr it tends to obscure the 
view, by touching bleeding points with the coagulating current A 
specia 1 ball electrode is pro\ ided for this purpose If the loop is used 
in this waj its life is lihel) to be shortened Before the instrument is 
removed a whistle-ended rubber catheter w ith a large 1 itcnl eye is 
passed through the sheath mto the bladder and tied in (Fig 237) 



Fig 237. — Indwelling catheter of rubber, flute ended, with 
lateral eye 


Ansestbesla and after-treatment — Perurethnl operations 
can be performed under low spinal, trans sacral, or caudal awes 
thesia Of these three methods, o low spinal has the widest 
application and is the easiest to carry out Trans sacral nwe3 
thesia gives excellent results, but requires the acquisition of a 
difficult technique, and even in the most skilful hands is time 
consuming Caudal anaesthesia is more easd) performed, but ev en 
when it is supplemented by local anaesthesia, it sometimes fails to 
render the patient completely aiuesthetic When the patient is 
veiy nervous, or dislikes the idea of being conscious during his 
Operation, a general anesthetic may be given 

The treatment after a perurethral operation is the same what- 
ever technique has been employed Provision most be made for 
the drainage of the bladder by means of an indwelling catheter 
Since sepsis 2 s tho greatest danger to which the patient is exposed, 
frequent irrigation should be emplojed, preferably by connecting 
up the catheter with the Duke’s apparatus described on p 781 
The fact that perurethral prostatic rejection is regarded as a trivial 
operation in comparison with, enucleation in no way relieves the 
surgeon of the necessity of ensuring so far as is in his power, the 
satisfactory functioning of the kidneys, and for this reason the 
patient should be encouraged to take plenty of fluids Hamor- 
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rhage is a less frequent complication than some writers on the subject 
would ha\e us believe, and can canity be controlled by keeping the 
patient quiet, if necessary by means of opium, and irrigating out 
the bladder with a hot solution of silver nitrate Should this tail, 
the bleeding point may be touched with a coagulating electrode, 
or pressure may be brought to bear on it by means of a special 
form of haimostatic bag I have onty once had to open the bladder 
on account of clot retention During the first few hours after 
operation the catheter may require frequent syringing in order to 
prev ent it from being clogged w ith blood-clot In order to pm ent 
this it is sometimes a good plan to leave a small quantity of citrate 
solution in the bladder at the end o! the operation 

The length of time that the catheter must be left in position will 
vary greatly m different cases, and will depend on the amount of 
residual urine present, the amount of prostate removed, and the 
duration of 1 Hemorrhage In some instances, it may be removed 

within two days of the operation, and in others urethral drainage 
will have to be maintained for a period of ten days Ilowea er, e\ en 
when further drainage becomes unnecessary , it is ndarsablc to pas3 
a catheter daily m order not only that the bladder may be washed 
out, but also that the amount of residual unne may be charted 
A more frequent complication than kemorrhage is an attack 
of epididyTruti3 This is particularly likely to occur after operation 
on a large prostate, or when severe sepsis is present It may be 
mouled by carrying out a vaso-bgature at the came time ns resec- 
tion When it occurs, catheter drainage must be discontinued and 
treatment appropriate to the condition instituted 

When the bladder is badly infected prior to operation, or when 
the renal function has been severely affected by longstanding 
obstruction, suprapubic drainage should be substituted for drainage 
by means of an indwelling catheter Indeed, it may be said that 
for peruretbral resection of the prostate, the same care w preopera- 
tivc and postoperative treatment is required as for total enucleation. 
Any operative procedure, however trifling, is liable to be followed 
by a rise m the blood urea, and m the presence of damaged kidneys 
sepsis of the bladder or of the posterior urethra becomes a standing 
menace Tor this reason a prolonged period of drainage may be 
as essential in perurethral resection as it is m total prostatectomy 
The substitution, of suprapubic for urethral drainage may also be 
advisable when the patient tolerates badly tbe passage of a catheter 
No hesitation should therefore be felt m resorting to it when 
catheter drainage proves difficult or insufficient 

Mortality rate and hospitalization —Some enthusiastic 
advocates of perurethral resection have gone so far as to state 
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that the method carries with it no risk or at any rate one that is 
negligible This is an error, for not only must any operation on 
the type of case m which perurethral resection is often performed 
necessarily cany with it some degree of risk, but the operation 
itself can never be regarded as a minor one In unskilful hands 
a McCarthy loop is capable of doing a great deal of damage, and 
cases of perforation of the rectum and of the bladder are by no means 
unknown That the personal skill of the operator is an important 
factor in mortality, is revealed by an examination of statistics, 
in many instances it will be found that the rate drops steadily 
with each succeeding 100 cases operated upon For example, 
N G Allcock states that as many as 15 deaths occurred in his 
first 100, and 11 in a succeeding 300 only 2 of these II occurring 
m the last 275 resections performed But in any case, a comparison 
of the statistics of different operators furnishes only an inaccurate 
idea of the dangers of this method since the mortality rate will 
depend to a great extent on the operator’s selection of cases and 
on the risks that he is prepared to take m dealing with unpromising 
material All that can be said is that, m the hands of an expert, 
prostatic resection is associated with a death rate of under 5 per 
cent 

When we compare the length of time spent in a hospital or 
nursing home by patients undergoing prostatectomy and per 
urethral resection, we find that the latter operation has marked 
advantages over the former In 400 patients on whom prostatec 
tomy was performed by N G Allcock, the average duration of 
stay in a hospital was seventy-one days for a similar 400 cases 
treated by perurethral methods, hospitabzation amounted to 
seventeen and a half days The lengthy total duration of patients 
m hospital for prostatectomy is explained by the fact that 90 per 
cent of his cases were operated on m two stages, and that at least 
eight to ten days of indwelling catheter was demanded previous to 
the carrying out of the first stage But whilst the time spent in a 
hospital in order that resection may be performed is very small 
m comparison with that demanded for a prostatectomy, it must 
be remembered that there is a growing tendency among resectiomsts 
to ovoid massive removal of tissue at one sitting and to substitute, 
when necessary , several sessions for one This policy is a wise one 
since it reduces the risk of perforating the bladder wall during the 
later and more difficult stages of the operation uhen bleeding is 
likely to obscure the view and the position of the loop is likely to be 
more difficult to locate The fact therefore, that a resection may 
require more than one session makes the discrepancy between the 
above figures somewhat less than would at first sight appear 
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Selection of case* — The he} to success in perarcthral work 
on the enlarged prostate lies m the careful selection of cases It 
is because the method has been abused by certain enthusiasts that 
it has sometimes been brought into disrepute and its value lost 
sight of It should be realized once and for all that the pemrethral 
approach is not a general substitute for prostatectom} , it is rather, 
a method of treatment that is applicable to special types of case or 
to special circumstances 

In broad terms, it may be said that the special type of case to 
which perurethral resection is applicable is where the amount of 
enlargement is small although the obstruction maj be great More 
particularly is it indicated where it is the vesical rather than the 
urethral aspect of the prostate that is affected , for example, cases 
of obstruction due to the presence of an enlarged middle lobe It 
is nUo the operation of choice m cases in which the obstruction is 
due to an increase of fibrous, rather than glandular tissue, that is 
to say in the small fibrotic prostate Perurethral resection also 
provides an alternative method of treatment to suprapubic drainage 
in carcinoma and in the various forms of prostatic bar described 
b} Randall When it is the lateral lobes that are mainly affected, 
and when the vertical diameter of the prostate is materially in 
creased, resection offers less chance of successful treatment, and 
should onl} exceptionally be employed 

The special circumstances m which resection may be used are 
those m which the total removal of the prostate is contraindicated, 
either because the general condition of the patient is poor, or be 
cause he suffers from some serious cardiac, pulmonary, or renal 
lesion. In these circumstances prostatic resection offers an ex 
cellent alternativ e to catheter life or the establishment of a per 
manent suprapubic drainage The fact that subsequent growth of 
glandular tissue may lead to a recurrence of symptoms is not so 
serious a drawback as might be supposed, for the risks and dis 
comforts of the pemrethral operation are so trifling m comparison 
with those of enucleation that a patient wall readily submit to its 
repetition if it becomes necessary 

In arriving at a decision as to whether a case is suitable for 
perurethral methods, the cystoscopic examination is of the utmost 
importance It is only by this means that the form and degree 
of enlargement can be discov ered and the existence of such compli- 
cations as calculus or div crticnlum excluded Considerable expen 
ence is required in estimating the degree of enlargement, and even 
skilled cystoscopists are liable to make errors and to find, on opening 
the bladder, that the projection of the prostate is much smaller 
or much larger than they had suspected from the cystoscopic 
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examination As an aid to the avoidance of such mistakes, a 
special form of resec toscope, designed by Mr Ogier Ward, is of the 
greatest utility This instrument is of the same pattern as the 
McCarthy resectoscope but has a smaller calibro (No 26 CharriSre), 
which has the advantage, not only of allowing the instrument to 
be introduced with less trauma to the urethra, but also of providing 
greater mobility A still greater adv ant age, however, is provided 
by the fact that the telescope can be moved withm the sheath, 
independently of it and also independently of the cutting loop 
This independent action of the telescope allows of the length of 
the prostatic urethra from the venimontanum to the crest of the 
Ultra vesical projection being accurately measured To do this 
the sheath is so placed that the venimontanum is just visible, 
m this position it is held steady and the telescope advanced until 
the bladder entrance is reached, each centimetre of the advance 
being recorded by a notch in that part of the telescope which projects 
be) ond the earner When the measurement has been recorded, 
the instrument can be set so as to make a definite length of cut on 
each occasion, the setting chosen being obvious]} always slightly 
less than the total length of prostate above the verumontanum 
This ensures that each cut that is made is nc\ er of dangerous length 
Tho maximum length of cut that it is possible to make with the 
instrument is 3 5 cm , and the minimum 0 75 

Transurethral resection of the prostate is a comparatively new 
method of treatment and it 13 impossible at the present moment 
to estimate what part it will play in the future Burgery of proatatic 
enlargement Although at the Mayo Clime in 1933 over 80 per 
cent of cases of prostatic obstruction were treated by resection, 
Martin’s prediction that 25-30 per cent noil be found suitable for 
this form of treatment is, in the writer’s opinion, a more accurate 
forecast of the future 

McCarthy believes that men who have reached the prostatic 
age and who are troubled with frequency, Bhould undergo trans 
urethral resection even although no residual urine is present In 
expressing fits' opmrun he is ns second With Gs&lL, frit? has hag 
pointed out that a partial resection of the prostate may be followed 
by a general reduction m the size of the gland Early treatment 
therefore, will, m the opinion of these writers, have to some extent 
a proph) lactic effect, and eliminate the factors responsible for a 
progressive increase in the size of the gland 

A decision as to which of the three types of perurethral operation 
should be carried out will depend to some extent on the individual 
preference of the operator In the writer’s opinion, resection by 
means of an activated loop offers several advantages over coagula- 
2 Z 
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tion cither with or without punching, the chief advantage, as has 
already been indicated, being the reduction of the amount of sepsis 
that is hhelj to follow the operation Whether subsequent drain- 
age be earned out b> means of on indwelling catheter or by the 
insertion of a suprapubic tube Anil depend on the seventy of the 
sepsis present before the operation, the amount of residual unne, 
the extensi\ ene«s of the resection, and the tolerance of the patient 
to catheterization When there is any doubt on these points, it 
is better to trr on the side of a suprapubic tube, especially when 
renal function is impaired As after a prostatectomy, the most 
common cause of death is a septic invasion of already damaged 
kidneys Suprapubic drainage facilitates \esical lavage and 
materially reduces the risk of ascending infections 
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MALIGNANT DISEASE OF THE PROSTATE 

The latio of cancer of the prostate to other forms of cancer was 
2 3 per 1,000 in 6,732 cases at the Middlesex Hospital in 1905 
There is some reason to bche\ e that the disease has become 
commoner during the last ten years, but to what extent this is 
due to improved methods of diagnosis it is impossible to say 
Hoffman states that the death rate from carcinoma of the prostate 
in England, Scotland and Wales m 1921 was 2 98 per 100 000 of 
population, and in 1930 it was as high as 7 47 This agrees closely 
with the mortality rate for the United States of 8 per 100 000 
Etiology. — There are two distinct cluneal forms of malignant 
growth of the prostate, which ma) be termed primary and second 
nr^ In the primary malignant prostate the change in the gland is, 
clinically at least, cancerous from the outset, in the secondary 
malignant prostate the gland has at first the character of the ordinary 
enlarged prostate and the malignant changes are engrafted upon 
this The proportion of primary malignant prostates to simple 
enlargement is about 1 to C In 2,496 cases of enlargement of 
the prostate examined by me in private practice, there were 347 
cases of undoubted malignant growth and 2,149 cases of simple 
enlargement Thus the percentage of malignant growth was 13 5 
and of simple enlargement 86 5 

In the secondary malignant prostate the malignant changes are 
engrafted on a simple enlargement of the gland These patients 
come to the surgeon with the symptoms of simple enlargement, 
and rectal examination appears to confirm the diagnosis The 
malignant growth may develop m oue of three localities 

i It may infiltrate the base of the prostate m the neighbourhood 
of the internal meatus, and not be discovered until operation is 
undertaken When, the Burgeon attempts enucleation the tissues 
at the bladder neck are found to be leathery and resisting so that 
no impression can be made with the finger This is one type of 
the so called * fibrous prostate " 

u The second area that may be affected is the periphery of the 
enlarged gland Jn these cases the examining finger recognizes an 
enlarged prostate of elastic consistence. At one part there is a 
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firm area, and there may be Bomo loss of mobility of the tissues 
at this part At the operation the enucleation proceeds easily 
except at this area, ■where the gland is tough and adherent, and 
not infrequently a leather? plaque is left behind m the wall of the 
prostatic bed In the open operation this may bo dissected away 
after removal of the prostate 

in The third type is w here the malignant change has developed 
deep in the substance of the enlarged prostate The chmc3l 
features are those of a simple enlargement of the gland and at 
operation the enucleation proceeds smoothly The specimen has 
the usual naked -ej e appearance of a simple enlargement of the 
gland, but the pathologist subsequently reports that there are one 
or more areas m which the stroma of the organ has become invaded 
b} columns of cells, and that these areas are of a malignant nature 
Attention was first drawn to this type of case by Albarran and 
Halle, who examined 100 specimens removed as simple enlargement 
of the prostate and found evidence of carcinoma in 14 The subject 
has also been discussed by Wade, Swan, and myself I have since 
extended my observations In 521 cases m my private practice, 
where a report was obtained from the pathologist on the specimen 
removed by suprapubic prostatectomy, there were 96 cases (18 per 
cent ) in which areas of carcinoma were discovered In these cases 
there was no suspicion of malignancy before the operation and the 
operation was performed by enucleation under the belief that the 
prostate was the seat of simple enlargement The following table 
shows the number of cases of this kind reported by different 
observers 



C<uu 

2Ialiynant 

Albumin and Hallo 

100 

14 

Wftdo 

134 

14 

Swan 

20 

4 

Thomson Walker 

521 

90 

Total 

775 

123(16 5 percent ) 


In only 2 out of 6G of my cases (3 per cent.), traced from 2 to 
17 years, was there recurrence of the malignant growth after 
prostatectomy 

Pathological anatomy and histology . — Carcinoma occurs 
most frequently between the ages of 50 and 70, the average in 
40 cases was 65 years In one patient the symptoms commenced 
at the age of 44, and in another at 48 The enlargement may be 
slight, but in the greater number of cases the organ is considerably 
enlarged, and it may reach very large proportions It is hard, and 
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may be cartilaginous to the touch. Less frequently it forms a 
soft, very rapidly growing tumour. On section it presents a thick, 
fibrous stroma with whitish nodules, ox it may be hard and scirrhous 
throughout. The commonest form retains the outline of the 
prostate, but there may be a diffuse carcinomatous infiltration of 
the areolar tissue of the pelvis, matting the pelvic organs together 
in an inseparable mass (“carcinose prostato-pelvi&me diffuse ” — 
Guy on). 

The structure of the majority of carcinomas of the prostate 



Fig. 238. — Carcinoma of prostate. 


is a Bmali round or polygonal type oi spheroidal-celled carcinoma 
(Fig. 238), and they are peculiar in that the stroma is infiltrated 
With fine rows of cells or small isolated clumps. The entire tumour 
may thus in the gross specimen appear peculiarly fibrous, while 
under the microscope it is strikingly rich m cellular elements. 
Even in the common spheroidal-celled carcinoma there are certain 
parts where there is a development of cylindrical-celled adeno- 
carcinoma. In other cases the structure is largely that of a cylin- 
drical-celled adeno-carcinoma. In these some parts may reproduce 
the structure of a spheroidal-celled carcinoma. 
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The direction of spread may be towards the bladder cavil} , 
into which the carcinoma fongates Climcall} this form 13 relativ ely 
uncommon, but it frequently occurs in later stages, and is found in 
a large proportion of cases post mortem (57 m 100 cases — Kauff 
mann, 80 per cent in 17 cases — Thomson "U alkcr) Spread 
along the outer surface of the bladder is common, the growth 
surrounding the seminal vesicles and lower ends of the ureters 
and occluding the latter The growth may also spread laterally 
in the areolar tissue of the pelvis, obliterating the lateral sulcus 
on each side of the prostate In a few cases the growth spreads 
towards the rectum and may cause ulceration of the rectal mucous 
membrane More frequently it spreads round the outside of the 
rectum, narrowing the lumen The pelvic peritoneum may ho 
involved Deposit in lymph glands takes place comparatively 
carl}, those along tho internal iliac vessels being first affected 
The lowest lymph nodules of this chain ho in a band which passes 
out from tho base of tho prostato on each side and can he felt 
with the finger m tho rectum Tho inguinal glands arc involved 
m 10 per cent of cases Tho liver, lungs, kidneys, suprarenal 
glands, pancreas, and less frequently other organs, may be the 
seat of metastatic deposit There is a peculiar tendency for pros- 
tatic carcinoma to produce metastases in the bony skeleton, 
forming osteoplastic nodules or widespread infiltration (70 per 
cent — Kauffmann) The vertebra, are most frequently affected, 
and then the femur, pelvis, nbs, skull, sternum, humerus, fibula, 
tibia, radius, and ulna (Plate 01 ) 

Sarcoma of the prostate is rare It may occur at an} age, 
but m most of the recorded cases the age has been under 10 } ears, 
and the tumours have grown rapidly and attained a large size 
The usual forms are round and spindle celled, but 4 cases of 
rhabdo myo sarcoma (Kauffmann 3, Greig 1) are on record 

Symptoms. — Difficult micturition is the most frequent (92 
per cent ) and often the first (55 per cent ) symptom The onset 
is gradual The stream is dehyed and small the projection is 
feeble, and there is after dribbling With this there may bo one 
or several attacks of retention, and cvcntuall} the patient ma} 
become partly or completel} dependent on the catheter In other 
cases tile onset oif (MTcnfty rs sudden, and tineas may be ate tathal 
attack of complete retention 

Frequent micturition occurs m 87 5 per cent of ca^es, but is 
rarely the first s} raptom The increased frequency occurs during 
the day, and it is also necessary to pass water at night, usually 
at equal intervals of two or three hours 

In a few cases there is dribbling of urine from a bladder which 



Fig I — Absorption of bone3 of pelvic girdle in malignant growth of prostate 
IP 806) 

Tig 2 — Condensation of body of first lumbar vertebra secondary deposit 
from malignant growth of prostate (P 806 ) 

Hfl 3 — Larde nrostatic calculi fP 823 1 
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is not distended In these the grow th his spread widely and the 
whole bladder base is rigid, so that the internal meatus is open 
and rigid and control bj the sphincter is lost 

Pam occurs m 725 per cent of case*, and is sometimes the 
initial symptom The characteristic pain of prostatic carcinoma 
is unconnected with micturition or with obstruction to the flow 
of urine It is felt m one or several of the following situations— 
viz the penis or urethra, rectum anus sacrum, sacro iliac syn 
chondrosis, hip joints, suprapubic region, perineum groins, thighs, 
legs, and testicles The pain is n dull constant aching which 
persists over months or 3 cars, it is unconnected with micturition, 
defalcation, or movement, and is little affected bj drugs It 
may take the form of sciatica, which maj be the prominent 
symptom, while prostatic symptoms arc insignificant 

Hcematuna is absent in the majonfcj of cases ^ hen it is 
present (12 5 per cent ) the urine mi) be bright or dark, and is 
usually m small quantity 

Emaciation is late and usually slight There may be cmncia 
tion from urinary septic-erata which is not direetlj duo to the 
malignant growth 

Inteatmal symptoms are eomparatn e!y frequent There is 
constipation, and in the later stages intestinal obstruction may 
supervene Occasionally, where the growth surrounds the rectum, 
the symptoms of intestinal obstruction occur comparative!) early 
and overshadow the urinary symptoms, leading to a diagnosis of 
malignant disease of the rectum. 

On rectal examination the prostate is hard irregular, and 
fixed The malignant infiltration, whether m nodules or diffuse, 
is stony hard Small points or ridges may appear in the rectal 
surface, as hard and sharp ns the edge of a flint 

Occasional!) a malignant prostate is small and tough, and 
Tarcly it forms a large, Boft tumour The most frequent form is 
a moderate enlargement made up of numerous hard nodules 
separated by clefts and fissures, with at some part a hard, sharp 
ndge or point, which appears to project through the rectal wall 
In a few cases (20 per cent ) the gland retains its normal contour 
and is enlarged, smooth, and ston) hard throughout A single 
nodule of malignant growth may be buried in one lobe 

la advanced cases the prostate projects into the rectum as a 
large mass spreading o\er and surrounding the seminal vesicles 
and infiltrating the bladder base bejond the reach of the finger 
This upward spread may be more marked on one side Lateral 
spread of the growth fills up the sulcus on each side of the pros 
tatc, so that the gland on rectal palpation appears to he diminished 
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in size Spread round the rectum maj form a thick ring which 
contracts the rectal lumen and 13 occasionally mistaken for a new 
growth of the rectum 

Enlarged lymph glands arc first felt as small shotty nodules 
m the band which passes outwards on each side at the ba«e of 
the prostate 

On pi'sago of an instrument there is obstruction in the pros 
tatic urethra, and the tough character of the ghnd may be felt 
Occasional! v the prostatic urethra becomes distorted by the 
growth, bo that the obstruction hes at the membranous urethra 
On cystoscopj the glaud projects into the bladder only to a email 
extent The edge of the internal meatus is usually irregular and 
opaque , rarely the growth wa> be seen infiltrating the bladder 
mucous membrane 

Diagnosis. — Malignant growths of the prostate mo«t closely 
resemble stricture of the urethra in their sj mptoraatology, and 
stone in the prostate on lectal examination , but simple enlarge 
ment and atony from disease of the spinal cord may also give rise 
to difficulty 

In stricture of the urethra pain and emaciation arc absent, 
and the symptoms commence at a much earlier age The usual 
ago at which symptoms of stricture appear is between 20 and 40 , 
the ascrage ago in malignant growth of the prostate is 65 The 
use of the urethroscope, the passage of a large-sized bougie, and 
rectal examination will differentiate between these diseases In 
stone m the prostate there is frequently an abundant pyuna and 
the grate of the stone maj be felt on passing a metal instrument, 
if the cavity containing it communicates with the urethra On 
rectal examination stone forms a single mass, even where a number 
of stones arc present, while the maiiguant prostate has a number 
of irregularly shaped nodules with sulci between, and ndges and 
sharp points on the surface The prostate is usually movable in 
stone, and crepitation is characteristic of a collection of prosfatic 
calculi The latter symptom is easily overlooked, and should be 
carefully searched for m doubtful cases The X rays give a dark 
shadow m the position of the prostate in stone, and no prostatic 
shadow m carcinoma In stmp'e enlargemen' the symptoms are 
usually those of irritation rather than obstruction in the early 
stage , the prostatic type of nocturnal frequency is tvpical of 
Bimple enlargement Pain is absent, and rectal examination dis- 
closes an elastic, sometimes firm, but always movable enlargement 
of the gland, while the cystoseope reveals a rounded projection of 
one or both lobes Hnematuna is more frequent in simple than in 
malignant disease of the prostate Mulholland has pointed out 
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that m cases m which differential diagnosis is difficult, help may- 
be obtained from the microscopic examination of the secretion 
expressed from the prostate Numerous investigators have reported 
on the presence of cellular elements in the secretion that accompany 
malignancy, and Mulliolland states that he found large cpitheloul 
cells in the fluid obtained by massage in 77 per cent of malignant 
prostatitis These cells are three or four times the sire of leucocytes 
and tend to appear in clumps Since the cell associated with 
chrome prostatitis is the leucocyte, the microscopic examination 
of prostatic Becretion may be of uso in differentiating between a 
fibrous and a malignant prostate 

Another com ement method of differential diagnosis is the 
microscopic examination of fragments of prostate removed by 
means of a punch or resectoscopc In 52 out of 7 1 cases (81 i per 
cent) Caulk was able to arrive at a positive diagnosis by this 
means 

Treatment. 1 Palliative — The majority of cases have pro 
gressed too far when the diagnosis is made for any radical opera 
tion to be considered Treatment then consists m relieving si mp 
toms The administration of ergot (liquid extract 15 minims) 
and strychnine (hqoor, 5 minims) increases the contractile power 
of the bladder and assists in the expulsion of urine The passage 
of large metal instruments into the bladder at intervals of a week 
or a fortnight givc3 much reltef In the majority of cases this 
is unattended by any danger of bleeding, but when hxmntnna 
is already a feature of the case, dilating instruments should 
be avoided With increasing obstruction and retention of imne 
the catheter may become necessary The passage of a catheter 
is usually difficult, and the urethra may become so distorted that 
self catheterization is impossible In such cases permanent supra 
pubic cystotomy becomes necessary (see p 589) Recently some form 
of perurethral resection has been used as a means of relieving obstruc 
tion in cases of inoperable carcinoma of the prostate In the 
scirrhous type of carcinoma the results of this are excellent but for 
» successful operation jf. ns of course essential that the obstruction 
is not so great as to prevent the passage of a urethrotome into the 
bladder The use of perurethral resection as a means of confirming 
the diagnosis of malignancy has already been noted For the para, 
phenacetin (10 gr ) antipynn (10 gr ) caffeine (3 gr ) or aspirin 
(10 gr ) should be given in cachet Should these fail, opium or 
morphia in some form should be allowed The injection of 20 
minims of tincture of opium into the rectum sometimes gives 
greater relief than hypodermic administration of morphia 

2 Operative treatment —Only those cases in which the 
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growth is confined to the prostate should be submitted to radical 
operation, and the patient must be sufficient!} strong to withstand 
a sev ere operation JIany operative procedures have been recorded, 
but it is unnecessary to describe them here. 

Radical treatment — In only a few instances, and generally 
when the case is regarded as one of innocent enlargement, is it possible 
to enucleate a malignant prostate Usuall} great difficulty is 
encountered and the removal must he carried out b) dissection 
rather than enucleation With the patient in the Trendelenburg 
position, with good illumination and a smtablo retractor, the 
prostate can be dissected out in the same manner as for the 
suprapubic removal of a prostate of the fibrous type, and with 
ns much margin of tissue as is possible Recurrence, however, is 
hhcl} to be rapid, for the results of the suprapubic operatiou arc 
distinctly bad 

Penned operation* — 1 Prostatectomv may be performed m 
the same manner ns for the penneal removal of benign enlarge- 
ment of the prostate It is wise in these cases to remove the 
sheath with the prostate, and to dissect the prostntic tissue from 
the urethra as thoroughl) as possible 

u Youngs operation consists in the removal of the prostate 
and its sheath the prostatic urethra, the portion of bladder wall 
overlying the prostate, the seminal vesicles, and the lower end 
of the vasa deferentia TIus is earned out by an inverted V perineal 
meision and exposure of the membranous urethra, which is opened 
on a groo\ ed staff A Young’s prostatic depressor is now intro- 
duced and the postenor surface of the gland freely exposed The 
membranous urethra is cut across, and the apex of the pro«tate 
depressed and pulled downwards and separated from the postenor 
surface of the pubic symphysis A transverse incision is now 
made through the antenor bladder wall at the base of the pros 
tate, and by further depressing the prostate this can be extended 
laterally so as to expose tho upper surface of the gland, covered 
by bladder base A transverse incision is made immediately in 
front of the uretenc onfices, and the bladder wall carrying these 
is pushed bach, exposing the seminal vesicles and vasa deferentia 
The latter are cut across, and the prostate is now free The open 
ing m tho bladder wall is closed with catgut sutures from Behind 
forwards leaving a small opening at the antenor angle, and this 
is brought down and united to the stump of the membranous 
urethra The penneal structures are united, a rubber drain is 
placed m the wound, and a catheter tied in the urethra At first 
there is complete incontinence, and a rubber unnal is worn , bat 
if caie is exercised almost perfect control is regained by the action 
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of the compressor urethra, and every care should be taken to 
presen e tins muscle as far as possible during the operation 

Results — After suprapubic enucleation recurrence h usually rapid few 
of the patients living longer than eighteen months to two 3 ears Perineal 
prostatectomy gives temporary relief from symptoms, but the growth recurs 
in from one to tno years 

Of 3 of my patients operated on bj \oung s method 2 died of recurrence 
two years and the third three and a hall years after the operation Young 
reports on 20 cases of carcinoma of the prostate treated by perineal prosta 
tectomy Of these, 3 died while m the hospital and 1-1 were alive and 
well three or more 3 cars later In his opinion the ultimate results compare 
favourably with those of carcinoma of the breast 

Treatment by irradiation — On the whole the results of 
surgery in carcinoma of the prostate hare been disappointing, and 
for that reason attention has been directed of recent 3 ears to other 
forms of treatment, such as treatment by radium and deep A ray 
therapy At first the method of administration of radium was 
crude, and consisted of applications through the rectum or by 
needles through the perineum , necropsy in fatal cases showed that 
the destruction of tissues in the prostate was extreme m the neigh 
bourhood of the needles, but that in other parts of the gland the 
carcinoma was unaffected Therefore, in subsequent cases, the 
rtdmm was applied through the urethra 111 the form of radon 
seeds, as well as through the perineum and o\er the rectal surface 
In Rumpus’s clinical study of 112 cases so treated at the Mayo 
Clinic, he states that the a\ cragc hfe after treatment was twenty two 
months Of the 25 patients alive at that time 4 had lived more 
than five years These results were about equal to those obtained 
by operation 

More recently, with the improvement in deep X ray therapy, 
apparatus, and the substitution of high, for comparatively low 
voltage machines, deep X ray therapy has to some extent supple 
mented radium therapy in the case of malignant disease of the 
prostate 

Results — My own experience is based on 48 cases of carcinoma of the 
prostate that have been treated by 13 different radiologists As a result of 
the treatment tho prostatic growth disappeared in 5 caBes for a sufficiently 
long time to encourage the hope that it would not recur In 15 cases them 
was a temporary improvement, m this improvement usually tho pnmaiy 
grow th v as more affected than the secondary extensions A general reaction 
was noted m 18 of the cases and was Bevere in 7, local reaction occurred in 
practically every case in the rectum and tho bladder and was severe m 22 
cases It is obvious, therefore that we have in \ rays an agent that is 
capable of exercising a powerful influence on the activity of malignant 
growths of the bladder, and that with an improvement of technique there 
hes more hope in this direction than in the direction of severe and crippling 
operations That A rays are a useful adjunct to treatment even when 
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operation* are earned oat 13 shown l>y a review nmdo by SInir on 
do easts of carcinoma of the prostate recently treated at tho Middlesex 
Hospital The influence of the X rays on the average duration of life sub- 
sequent to operation n wt forth in the following tabic — 


ho of Catei 

Treatment 

A reray e Duration of lift 

6 

Pro«tatcctomj followed by deep 
\ ray therapy 

1 year 10 months 

3 

Proet-Ucctomy alone 

7 months. 

5 

C\ stostomj and deep \ raj therapy 
CvBtontomy and radium 

3 jean! C „ 


1 year d „ 

8 

Cjstostomy alone 

1 „ 2 ,. 
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CHAPTER LX 

OBSTRUCTION AT THE BLADDER NECK 

By Kevketh Walker, NICS 

It has long teen recognized that there are cases in which the 
symptoms of prostatic obstruction are present, and yet when a 
careful examination is made, no enlargement of the prostate is 
discovered As long ago as 1834, Guthrie in an article entitled 
“ On the Bar at the Neck of the Bladder,’ described cases of reten- 
tion caused by valvular structures at the neck of the bladder and 
Meaner wrote on a similar theme a year later in Pans Much 
confusion has hitherto existed on the subject of bladder neck 
obstruction mainly on account of the fact that many different 
pathological conditions have been included under a single heading, 
and many different names given to the same syndrome In French 
literature it has been described as prostatism sans prostate in 
American as “prostatic bar,” and m English as of 'sclerosis of 
the bladder neck,” ' fibrous prostate/ and occasionally pro3tatic 
atrophy ” 

Clinically the essential feature m all these cases is the failure 
of the bladder neck to open a disability to which Lcgueu has 
apphed the term “dysectasia” from two Greek words meaning 
“difficult extension ” This term is a useful addition to our vocabu 
Iary, Binco it emphasizes the differences between difficulties of 
micturition resulting from inability of the bladder detrusor to act, 
and those that depend on failure of the neck to open Since it is 
descriptive of the essential feature of the disease, it is preferable 
to the other terms that have been used 

Experiments on animals and observations on the “human 
subject show that the opening of the bladder neck during micturition 
is an active process and not a passive dilatation by the pressure of 
urine It is indeed a comphcated reflex action, initiated by the 
rise of intravesical pressure in which several muscles, and notabl) 
the longitudinal fibres of the external coat and the detrusor 
muscle, play an important part In opening the dorsal nm of 
the uretero vesical orifice suffers an eccentric displacement, while 
simultaneously there occurs a backward movement of the trigonum 
The result of these two movements is that the angle formed by the 
813 
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meeting of the plane of the trigone with that of the floor of the 
urethra, is straightened out so that the trigone slopes gradually 
into the urethra (Pig 230) This avith the relaxation of the 
bladder sphincter, allows the detrusor to expel the contents of the 
bladder Any alteration in the tissues of the posterior segment of the 
bladder neck maj interfere with its capacity to open and may pro 
duce symptoms similar to those resulting from prostatic obstruction 
Amongst the local causes of lesions which may lead to difficulty in 
micturition affections of the mucous membrane, sub mucous 
glands internal sphincter, and prostate must be mentioned These 
affections include adenoma of the sub raucous glands situated in 
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The "best operative treatment is removal of the obstruction, either 
by iulgnration or by some form of punch operation If this is 
performed in tune excellent results arc obtained, but unfortunately 
the diagnosis is not made, more often than not, until irreparable 
damage to renal function has occurred 

The other type of congenital case, which has been described by 
Marion, is caused by an increase of muscle and fibrous tissue in 
the region of the bladder neck, and he has drawn a comparison 
between this condition and that of congenital stenosis of the pylorus 

Tar commoner than the congenital type of dyscctasia is the 
acquired In these cases the obstacle to the opemng of the bladder 
neck is duo to hypertrophy of sub mucous glands or to infiltration 
with fibrous tissue or malignant disease When it is the result of 
the presence of adventitious glandular tissue, the glandular enlarge- 
ment may be localized m the form of an adenoma, or so generalized as 
to merit the term “infiltrating hyperplasia” applied to it by Cesare 
Alcsio Not infrequently both conditions co exist, there being a 
generalized increase of glandular tissue m which localized adenomas 
are found at various points This condition has been described 
by American authors under the title of glandular prostatic bar 
Next in frequency to glandular hypertrophy is infiltration with 
fibrous tissue, and it is to this type of case that the terms fibrous bar 
(Randall), sclerosis of the bladder neck, sclerosing atrophy of the 
prostate and bladder (Voelcher and Wossidlo), and fibrous prostate 
have been applied Sections from the neck in such cases show that 
the muscle fibres ha> e been replaced bj dense fibrous tissue, and 
that the sclerosing process does not stop at the bladder neck, but 
affects also the prostate The lesion is indeed the sequel to previous 
attacks of chrome prostatitis, and for this reason we cannot dis 
sociato the study of the fibrous type of dyscctasia from lesions of 
the prostate 

Thomson Walker publishes the results of microscopic exarnma 
tion of 44 prostates of this type removed by suprapubic dissection 
None of these specimens weighed more than 20 grammes and none 
fAetiaforu appeared Airger cAan tie normal p tvstste ZAe micro 
scopic reports are given in the following table 


Adeno carcinoma 1 

Adenoma with little change in stroma 14 

Adenoma with amyloid bodies 3 

Hyperpfaeia of the stroma 5 

Chronic prostati tis and fibrosis of stroma 1 4 

Multiple small calculi • . 7 


44 
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Diagnosis — -The symptoms of -which the paticDt complains 
are the same ns tho^c noted m a case of prostatic enlargement, but 
generally it will be found that they have had an earlier onset than 
is usual m cases of enlargement Moreover, on examining the 
patient per rectum, no enlargement of the prostate is found but 
probably induration and fixation of that gland 

The differential diagnosis between the various forms of dysec 
tasia and confirmation that the difficulty is not the result of 
prostatic enlargement, rests on the endoscopic examination On 
passing the cystoseope some difficult} may be encountered at the 
moment that the instrument enters the bladder, as in the case of 
prostatic enlargement The changes in the bladder, namely 
trabeculation, hypertrophy of the inter ureteric bar, congestion, 
and sacculation, are also the same as those associated with enlarge- 
ment On withdrawing the instrument, liowcv er, so as to view the 
neck, no projection of the prostate will be discovered Instead of 
this is found a thickening of the posterior lip of the internal meatus 
As a result there is no gradual passage of the floor of the bladder 
into that of the posterior urethra, but n sharp line of demarcation 
between these two structures Wo look down, not on a floor as 
in the case of a normal bladder, but rather on the roof of a house, 
one side of which descends steeply into the trigone, whilst the other 
slopes into the posterior urethra, the posterior lip of the internal 
meatus forming the peak to the roof 

Valuable information can also be obtained by noting changes 
in function as well as in form When a patient with a normal 
bladder is requested to micturate, it will be seen that the postcro- 
mfenor border of the vesical outlet hollows itself bnskly into a 
deep, narrow gutter, this movement does not occur in a case of 
dysectasia, or if it occurs, is incomplete or not retained That the 
feeble movements of the bladder neck are the result of loss of 
elasticity through, for example, fibrosis, may sometimes be shown 
by the fact that when the instrument is withdrawn into the posterior 
urethra, and the irrigating fluid turned off and on, the walls do not 
expand and retract 33 in a patient with a healthy urethra 

Treatment — When the obstruction at the bladder neck is 
the result of fibrosis, good results may often be obtained b} dilating 
with large sized metal bougies At the same time treatment 
should be directed towards any residual infection in the prostate, 
the treatment taking the form of bladder lavage, drainage by an 
indwelling catheter when residual urine is present, and prostatic 
massage 

When the obstruction is due to the presence of glandular tissue, 
or when dilatation is insufficient to rebeve a fibrous case, operation 
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is necessary There are three different surgical approaches to the 
bladder neck the transurethral, the suprapubic, and the perineal 
Of these three, the transurethral is the method of choice, since it 
avoids an open operation and reduces the duration of convalescence 
The different forms of transurethral therapj that may be employed 
are described m Chapter LVIII 

If transurethral methods are not sufficient to remove the 
obstruction and restore elasticity to the bladder neck, an open 
operation must be resorted to This is more like]) to be necessary 
in cases of the sclerosing type, and for the majority of surgeous 
the suprapubic route offers the best approach 

The initial stages of a suprapubic operation on the bladder 
neck are the same as those for an open prostatectomy The 
essentials to success are a sufficiently large incision, good Ulumina 
tian, and the use of a satisfactory retractor, with the patient in an 
exaggerated Trendelenburg position A great advantage of the 
suprapubic route is that it allows a complete examination of the 
rest of the bladder as well as of an inspection and palpation of the 
neck To be able to feel is a considerable advantage since palpa 
tion furnishes the operator with information concerning the texture 
of the bladder neck and the extent to which the tissues have been 
infiltrated He will, therefore, be in a better position to decide 
how much it will bo necessary to remove in order to restore the 
neck's capacity to open There arc two possible methods of 
procedure (1) the removal of a cuneiform fragment from the 
thickened posterior lip, and (2) a complete excision of the neck 
Less radical measures, such ns simple division of the thickened 
posterior hp or forcible dilatation with the finger, need not be 
considered, since these measures can be earned out per urethram 
and without the necessity of opening the bladder, 

Cuneiform excision of the posterior lip — This measure has 
been described by Kubntus, Gauthier, Minet, and others It is a 
simple proceeding and can be earned out without the use of any 
special instruments simply by seizing the thickened posterior hp 
of the matins irtth teethed i&meps and cutting cut it a wedge 
with scissors or scalpel Some operators state that the incisions 
should go down to the level of but should not damage, the muscular 
lay er, and that the wedge excised should have a base of about 1 cm 
and a height of \\ cm My own view is that there is no reason why 
the incisions should not meet at » greater depth, since even if the 
internal sphincter is damaged, control will be taken on by the 
external sphincter Moreover, since to the mechanical obstruction 
there may be added a factor of muscle spasm division of the 
sphincter may possibly be beneficial 
3a 
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The chief criticism that can be lodged against cuneiform 
excision is that if insufficient tissue has been removed the obstrnc 
tion w iU be likely to recur A certain amount of fibrosis inevitably 
accompanies healing, and this may be sufficient to neutralize the 
temporary advantage gamed from the operation In order to 
minimize this risk, Lichtenberg advises the use of transverse sutures 
after excision, so as to unite the urethral with the v csical mucous 
membrane This modification of the operation of cunei- 
form excision not only encourages healing with a minimum of 
fibrous tissue, but has also the immediate advantage of controlling 
haemorrhage 

Complete excision of the neck. — In this operation the whole 
circumference of the internal meatus is removed, together with a 
portion of the supramontanal region of the posterior urethra 
Its object is to get nd of all affected tissue so that the neck is left 
widely open and free from infiltrated and retracted muscle At 
first sight it might bo thought that so extensive a sacrifice of mucous 
membrane and so much interference with the bladder neck might 
result in either stenosis or in incontinence However, these dangers 
are theoretical rather than practical, and stenosis and incontinence 
are extremely rare sequoias of the operation 

The best technique is that described by Marion The operation 
must be carried out under sufficiently good vision to allow of a 
clean dissection Blind methods of avulsion are worse than use 
less When the bladder neck has been exposed, nn incision is made 
about a centimetre’s distance from the internal meatus, and is 
deepened until a cylinder of tissue has been excised about Ij cm 
in depth The dissection is earned out bj scalpel or by pointed 
scissors, a catheter having been left in the urethra so as to act as 
a guide Alcsio and Fisam have pointed out that there exists 
a connective tissue plane which leads down to the verumontanum, 
and Lay stress on the importance of working in this layer As, 
however, the whole bladder neck is likely to be sclerosed in those 
cases m which the operation is being performed, the connective 
tissue plane described by these authors may not be easy to find, so 
that more often than not the removal has to be earned out by 
judicious cutting The aim of the operation being to remove all 
sclerosed tissue, great help is to be gamed by palpation If an 
indurated area is found outside the block of tissue removed, it 
should be excised separately It may of course happen that the 
bladder neck sclerosis is associated with a fibrous prostate, and 
in this case the scope of the operation will have to be extended so 
as to include the removal of the whole of the gland lying above the 
level of the ejaculatory ducts Thomson Walker also recommends 



tx] OBSTRUCTION AT BLADDER NECK 819 

the suprapubic route in cases of fibrous prostate Removal is 
earned out by dissection with Bcissors helped by the forefinger A 
smooth roomy cavity with smooth walls should be obtained In 
his experience there is more tendency to bleeding after tbe dis 
section than after enucleation, and he usually packs the proatatio 
cavity as well as introducing haemostatic sutures In the writer's 
opinion, these cases are particularly suitable for the method of 
suturing recommended by Hams, and removal Bhould, whenever 
possible, be followed by reconstruction of the bladder neck with 
or without complete bladder closure If this is not done the 
subsequent stages of the operation and the after treatment ate 
the same ns m prostatectomj If no catheter is left m the urethra, 
it is advisable to begin passing full sized metal bougies at an 
early date 

Even when an indwelling catheter has been employed, sounds 
must be passed during convalescence, and at increasing intervals 
subsequent!) , since the danger of postoperative obstruction is 
greater than after an ordinary prostatectomy 

LITERATURE 

Aleslo, C , and Pisan!, L.,' Lo Malattie del col dell v vesica ’ Torino 1931 
Caulk, 1. R , and Hoy Sanlord, J ,Joum Urol , 1924 xi lio 1 
Ceilings, Clyde W , Joum Urol , 1920 xvi, Iso 6 

Legueu ct Dossol, La Dysectasio du col vesical. Prase MU , Jan 21, 1032 
McCarthy, J F., Joum Urol, Tab 1932 

Marlon, C , Do 1 hypertrophic congenital du col vesical, Joum d Urol , 2*o 2 
1927, xviu. 

JltpU Fifth Ccmrjr Internal Soe Urol , July 1033 
Mousori, D M , Bnt Med Joum , July, 1931 
Thomson-Walker, J n Lancet 1930 May 31, Juna 7, and Juno 14 
Walker, Kenneth M , Eepls Fifth Congr Internal Soe Urol , July 1033 
Wezlandt, J. A , Itepls I tflh Conqr Internal Soe Urol , July 1933 
Young and McKay, Collected Reprints from the Br&day Urological Institute, 
1929-32, yu, 1 



CHAPTER LXI 

CALCULUS OF THE PROSTATE 


Puostatic calculi occur in middle life and old age The average 
m 29 cases under mj care was GO G ) ears The oldest patient 
was 72, the youngest 21 3 ears 

Etiology —There are three chief classes of prostatic calculi 

1 Calculi originating in the substance of the prostatic gland 

2 Calculi m the prostatic urethra 

3 Calculi in pouches communicating with the prostatic 

urethra 

1 Small bodies \arymg in size from a grain of sand to a inillct- 



Fig 240 — Collection of true prostatic 
calculi removed from prostate 



& ® 



Fig 241 —True prostatic 
calculi removed from 
prostate 


seed are found tn the prostate at any age after puberty , they are 
larger and more numerous in old age They are round oval, or 
polygonal {Figs 210, 241), at first they are colourless, then 
yellow, brown, and finally black The nucleus is homogeneous or 
granular, and shows remains of cell nuclei, and the periphery is 
laminated. These bodies are named corpora amylacea, from their 
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starch like consecutive laminations, and from taking a violet 
colour on the addition of potassium iodide 

In their composition two substances are present, an albuminoid 
and lecithin, the latter being a constituent of the prostatic secre 
tiorn The bodies may increase in volume and form split-pea sized 
calculi scattered throughout the substance of one or both lobes 
or a number may become cemented together to form irregular 
or nodnlar concretions the size of a split pea or men larger, or 
a number of small polished round or faceted black prostatic 



Fig 2-12 — Four calculi 
identical in size and 
shape removed from 
prostate at intervals of 
12 or 18 months 



Fig 243 — Lateral view 
of the same calculi as 
in Fig 242 


concretions resembling small gall stones collect in a cavity m 
the substance of the prostate 

A small prostatio calculus of this nature may receive phos 
phatic deposits and form the nucleus of a large phosphaiio 
calculus These calculi are composed of phosphates and they 
contain a considerable proportion of organic matter and calcium 
carbonate 

2 Calculi in the prostattc urethra are secondary and are derived 
from the bladder or kidneys having the composition of vesica! 
and renal calculi By phosphatic deposit the calculus increases 
in size and eventually projects through the vesical sphincter into 
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the bladder The portion exposed to the urine m the bladder 
increases rapidl} , and a mushroom form is produced 

3 Calculi in pouches communicating mlh (he proslatic urethra 
are formed by the deposit of phosphatic salts from the urine The 
origin of these pockets is sometimes obscure, but occasionally a 
histor) of the rupture of a prostatic abscess into the urethra can 
be obtained 

Such a cavity acts as a mould, and if, after removal of the 
calculus tho pocket is not destroj ed, a calculus again forms and 
the successi\e calculi resemble each other to the smallest detail 
(Figs 2 42, 213 ) Tho sliape of these calculi conforms to that 
of the cavity They usually project from it into the urethra, 
and a gutter is found on the 
urethral portion (Fig 214), 
winch is united with tho pros 
tatic portion b) a neck These 
calculi occur most frequently 
in young men 

When calculi are present in 
the prostate the prostatic tissue 
becomes fibrous, and is rc 
duced, m largo calculi, to a 
mere shell which is adherent 
to its sheath 

Symptoms — -These are fre 
quently obscure Pam is usually 
present, it may be felt only 
during and after micturition, 
and is sharp and pricking , or 
it is a constant aching, un* 
connected with micturition and sometimes rehoied by it re- 
ferred to the rectum, testicle, perineum, groin, or thigh The 
pain is usually aggraiated by defalcation Hematuria is often 
present, as an occasional attack or as slight terminal hematuria 

In many cases there is purulent urethral discharge, which may 
be copious Frequent micturition is a constant symptom, and is 
present day and night Small stones may be passed when a col 
lection occupies a pocket communicating with the urethra As 
many as twenty calculi may be passed in this way Difficult 
micturition and, occasionally, retention of unne are observed 

When tho calculi arc buned in tbe substance of the prostate 
their discovery may be accidental The symptoms are usually 
those of posterior urethritis or chrome prostatitis When the 
stone lies m the prostatic urethra or in a cavity communicating 



I ig 244 — Prostato urethral cal 
cuius, showing vertical groove 
along which urine passed 


Fig J — Shadow of large single prostutic 
calculus 

Fig. 2. — Shadows of small Irregular scattered 
prostatic calculi 


PLATE 55 (P. 823) 
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with it, there arc pyuria, frequent and difficult micturition, and 
sometimes retention. 

On rectal examination a email collection of prostatic calculi is 
felt as a nodule in one lobe of the prostate. 

A large stone, or a collection of stones, forma a mass in one 
or both lobes. The prostate is tender on palpation. Crepitation 
is usually present, and is elicited by pressure with the finger-pulp 
on the hard mass. It closely resembles the sensation given to 
the finger by emphysema of the skin or by teno-synovitis. 

Diagnosis. — The passage of a sound gives no information if 
the calculus is buried in the substance of the gland ; but if the 
Btone lies in the prostatic urethra or in a pocket communicating 
with it, the metal instrument grates on its surface. When the 
stone is small and free in the urethra the sound may push it back 
Into the bladder, and a second attempt may fail to find it until 
the bladder cavity is sounded. 

On rectal examination a small collection of calculi may resemble 
inflammatory thickening in chronic prostatitis, or a tuberculous 
nodule. Crepitation may be obtained even in a small collection 
of calculi. The X-rays give a definite shadow in prostatic calculi 
(Plates 51, Figs. 3, 4; and 55), and none in chronic prostatitis or 
tuberculous nodules. In tuberculous disease there arc frequently 
nodules in the epididymis. The nodules of chronic prostatitis are 
rarely so definite as to lead to a mistake in diagnosis. 

Larger calculi may be confused with a malignant growth or 
the prostate. In malignant growth there are frequently multiple 
hard nodules, with deep sulci between ; a hard, sharp ridge of 
point projecting on the rectal surface of the prostate is part of a 
malignant growth and not a calculus. 

The gland is almost invariably fixed in carcinoma, but movable 
in calculus. Exceptions to this, however, occur. Crepitation is 
characteristic of calculus. The X-rays throw a heavy shadow 
in calculus, but no shadow in the prostatic area in malignant 
disease. 

Treatment. — The method of removal of the calculus varies 
in different cases. 

If the calculus is in the prostatic urethra and does not project 
into the bladder, the membranous urethra should be opened by a 
median perineal incision, and the stone removed by the finger, 
aided by a suitable atone scoop. In mushroom-shaped calculi the 
suprapubic route should be chosen. A collection of small calculi 
in one lobe of the prostate should be removed by the perineal 
route. The posterior surface of the prostate is exposed by a 
transverse perineal incision, the sheath incised over the collection. 
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and the calculi removed by means o£ a Bcoop and forceps without 
opening the urethra When the prostate 19 slightly enlarged and 
calculi are present in both lobes, prostatectomy should be performed 
by the penneal route If the enlargement of the gland is pro 
nounced, suprapubic prostatectomy should be performed "U hen 
the calculus occupies a pouch communicating with the urethra, 
the penneal route should be chosen and an endea\our made, by 
b craping with a sharp spoon and cutting with scissors, to destroy 
the pouch and pre\cnt recurrence After using the perineal 
route in a number of cases, I abandoned it on account of the 
difficult) of obliterating the ca\ ltj , and the frequency of recurrences 
The most satisfactorj method is suprapubic cystotomy until free 
exposure of the bladder base and careful dissection and removal 
of the prostate A clean smooth prostatic bed is obtained and 
recurrence is presented 
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PART VI —THE SEMINAL VESICLES AND 
COWPERS GLANDS 


chapter j.xrr 

ANOMALIES AND AFFECTIONS OF THE SEMINAL 
VESICLES — COWPER'S GLANDS 

Anatomy. — Tho seminal vesicles are Wo holloa organs tying 
above the base of the prostate on the bladder wall between the 
bladder and the rectum They are 2 m long and \ m broad he 
transversely along the upper border of the prostate and incline 
upwards especially at the outer end They are bound to the 
bladder wall bj a layer of rectovesical fascia continued upwards 
from the bach, of the prostate Above and mternallv to the vesicles 
and closely umted to them are the ampullary dilatations of tho 
vasa deferentta The ureter enters the wall of the bladder under 
cover of the seminal vesicle on each side The recto vesical 
pouch of peritoneum descends so as to cover about one half of 
the breadth of each vesicle The relation to the bladder cavity 
is shown by a line drawn from the mid point of the trigone ont 
wards and backwards so as to round the uretenc orifice and pa^s 
inwards parallel with and immediately behind the base of the 
trigone to the middle line 

Each seminal vesicle consists of a coiled and folded tube about 
6 in long which has numerous diverticula At the inner and 
lower end it unites by a narrow duct with the corresponding vas 
deferens at an acute angle to form the common ejaculatory duct 
which opens on the verumontanum The function of the seminal 
vescle is to store spermatic fluid to which it adds a secretion 
supposed to stimulate the activity of the spermatozoa 

CONGENITAL ANOMALIES AND ATROPHY 
Congenital absence is rare, usually affects one side onty and 
is combined with other anomalies of the genital system such as 
malformation of the urethra and prostate and absence of the 



826 SEMINAL VESICLES [chav 

testicles The condition of the vesicles is not so closely con- 
nected with that of the testicle as is the condition of the prostatic 
gland The testicle and epididymis may be absent or rudimentary 
while the seminal vehicles are present and well developed, or the 
testicles may be well formed and the seminal vesicles absent 
Multiple seminal vesicles have been described, the vesicle being 
double on one Bide Atrophy has been noted in old age and 
after inflammation , it is independent of the condition of the 
testicles The ejaculatory ducts may be absent or fused, or may 
open m some abnormal position 

SPERMATOCYSTITIS, VESICULITIS 

Inflammation of the seminal vesicles may be either acute or 
chronic and is invariably secondary to inflammatory disease of 
the urethra 

Etiology". — Sexual excesses and irregularities, the presence 
of stricture of the urethra, or chrome urethntis, prostatitis, or 
cystitis, arc predisposing causes The exciting cause is most 
frequently the gonococcus, and the vesiculitis usually complicates 
the course of an acute attach of gonorrhcea; but the infection 
may be due to other bactena, such as the bacillus cob, staphylo- 
coccus, or streptococcus 

Pathology. — The nail of the vesicle is greatly thickened, and 
the mucous membrane swollen and bright red The secretion is 
retained and mixed with epithelial debris, spermatozoa, and pus 
The amount of pus produced is moderate, and empyema of the 
seminal vesicle is uncommon 

In chronic vesiculitis, fibrous thickening of the wall takes place 
and penvesiculitis is commonly pre«ent Atrophy of the mucou3 
membrane occurs in some cases, and may affect the whole vesicle 
If the outlet is obstructed the muco-purulcnt secretion is retained 
and the vesicle becomes distended This may be combined with 
gTeat thickening of the walls of the vesicles 

Acute Spermatocystitis 

Symptoms. — The symptoms of acute spcrmatocystitis are 
usually obscured by those of acute inflammation of the prosfatic 
Ttrel’nm During an attach, tfi ganon’ncca Vuerc m trapraA 
urgent micturition, discomfort at the neck of the bladder, scald 
ing during the act, and there may be terminal hicmatuna 

Tever is sometimes present, but the temperature is rarely 
raised more than one or two degrees 

The symptoms which are specially produced by the spennato- 
cystitis are painful erections and frequent emissions The seminal 
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fluid is Blamed dark brown -with changed blood, or may contain 
bright blood in considerable quantity (hfomospemna) 

There are deep seated hea\y pain in the perineum, pain and 
fullness m the rectum, and intense pain on defecation Heavy 
aching pain is felt at the bise of the sacrum and in the region of 
tho sacroiliac sy nchondrosis, and testicular aching is common 
A sensation of fullness in the bladder and rectum is usually 
present, and is unrelieved by emptying the bladder or rectum 
The patient is examined m the knee elbow position on a couch 
At the base of the prostate, passing upwards and outwards on 
one or both sides, a sausage shaped swelling is felt It is doughy 
and \ery tender 

Course and complications. — The inflammation is more often 
subacute than acute, and the symptoms detailed above arc present 
m a Blight degree The spermatocystitis subsides as tho inflam 
mation of the posterior urethra becomes less acute Pelvic cellu 
litis by spread to the surrounding cellular tissue is an occasional 
complication, and more severe general symptoms then develop 
Frostatjtis and epididymitis are frequent complications Pen 
tonitis and ei en pyxmia have occurred in rare cases Rarely the 
vesicle becomes distended with pus, or an abscess may develop 
m the penvesicular tissue The \esiculitis and pen vesiculitis often 
become chrome 

Treatment.— -In tho acute stage active local treatment of tho 
urethral inflammation should be suspended and the treatment 
confined to diuretics such as Contrexdville water and sandalwood 
oil If the inflammation is severe, and if there is a rise of tempera 
turn, the patient should be confined to bed The rectum should 
bo emptied by a largo soap and water enema Severe pain and 
irritation are allayed by hot rectal douches or diathermy, or by 
the injection of a small quantity (10 oz ) of hot water containing 
antipyrm (20 gr ) Suppositories containing morphia (J gr ) and 
extract of belladonna (i gr) should be introduced night and 
morning m an acute case The acute stage lasts from a week 
t‘o a fortnight, unless periprostatitis is present as a complication, 
when the duration will be more prolonged 

Chronic Spermatocystitis 

Symptoms — Chronic spermatocystitis is usually combined 
with chronic inflammation of the proatatic urethra 

There is a slight increase m the frequency and urgency of mic 
tuntion, and the urine contains mucus and flakes If posterior 
urethritis is absent the urme 13 clear There may he slight urgency 
of micturition and scalding during the act 
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The symptoms are chiefly sexual and nen ous There are 
frequent erections and emissions, the seminal fluid is mixed 'with 
pus and maj contain brown pigment from degenerated blood 
The nervous symptoms arc p ltn depression and lassitude 

There are discomfort in the urethra and aching pain m the 
perineum rectum groins thighs sacral base and sacro-ilnc syn 
chondio3is and frequently pains arc felt m more distant parts 
such as the shoulders and neck 

In old standing cases the patients become neurasthenic d) s 
peptic and sometimes almost melancholic 

Spermatorrhoea maj be present but this condition may occur 
without a es culitis It consists in the discharge of seminal fluid 
containing spermatozoa and otl cr elements without erection or 
desire The fluid is mixed with pu3 cells and sometimes with 
red blood corpuscles 

On rectal examination the aesicles are found to be thickened 
and tough and their outline can be defined 
An atrophic type is also described 

Diagnosis. — iho local symptoms ma} be sliglt and netiras 
thema well developed so that the vesiculitis is oicrlookcd The 
rectum should therefore be examined in all doubtful cases 

A dilated normal seminal vesicle can frequentl) be detected 
as a soft sausage sliaped cushion In chronic vesiculitis the wall 
is umforml> thickened and tough and tenderness is in many 
cases present 

In tuberculous disease the vesicle is hard and nodular and 
onl) a part of it mav be affected The vesicle frequentl) feels 
like a string of small beads or there may be one or two separate 
nodules 

Chronic urethritis is often present and obscures the symp- 
toms of chronic vesiculitis The diagnosis is made by rectal 
examination and b> microscopical examination of the fluid oh 
tamed from the vesicles by massage 

If chronic urethritis is present the urethra is first washed bv 
Janets method The patient is then placed in the knee-elbow 
position with a receptacle under the perns and the vesicles are 
massaged The fluid may drop from the urethra into the receptacle 
or ma> be expressed from the urethra 6) stripping it forwards 
The presence of pus and blood in the expressed fluid indicates 
vesiculitis 

Treatment — It is important to empty the vesicles of m 
flammatorj products which accumulate in the branches and 
pockets of these hollow organs This is done by massage The 
patient is placed m the knee-elbow position the forefinger of the 
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gloved right hind is introduced into the rectum and feels for the 
vesicle aboie the corresponding lobe of the prostate Unless the 
surgeon’s finger is unusual!} short or the penucum of the patient 
deep, the forefinger reaches to the tip of the \ estcle without 
difficulty (see p 730). The finger strips the \esicle from without 
inwards and downwards With a firm, even pressure This is done 
several times, and the second vesicle then treated similarly The 
contents of the vesicle appear at the external meatus, or the} 
maj be expressed from the urethra, and are examined micro 
scopically Thomas recommends that the massage should bo 
earned out with the patient standing with the legs widely apart 
When chronic urethritis is present the massage is followed by 
irrigation of the urethra by Janet’s method A metal shield or 
thimble to assist and extend the reach of the forefinger has been 
suggested, but is unnecessary The treatment is repeated once 
or twice a week, and extends o\cr several weeks Great care 
should be taken to select the proper cases Acute and subacute 
cases arc unsuitable, and an exacerbation of subacute or acute 
symptoms should he the signal for abandoning the treatment 
Tuberculous disease of tho prostate and seminal vesicles must 
be excluded with absolute certainty before undertaking vesicular 
massage , much harm is done by applying it to tuberculous cases 

Suppositories containing ichth\ ol, 3 gr , or potassium iodide, 
5 gr , should be introduced night and morning Rectal irrigations 
of hot water are occasional!} of benefit where pelvic cellulitis is 
present or where pain is a marked feature , they are given each 
night Occasionally, cold douches are found more effectn e Iodide 
of potash, 10 gr , is the best drug for internal administration The 
treatment of chrome urethntis (p G5G) should run concurrent!} 
with that of vesiculitis 

Vaccine treatment should be resorted to in chronic cases A 
vaccine 13 prepared from cultures obtained from the fluid expressed 
from the "vesicles 

Operative treatment — This may be called for m chrome 
xesiculitis or prostatitis, but the cases in which it is necessary are 
rare Three types of operation may he earned out Belhelds 
operation, vesiculotomy, and vcsiculcctom} 

Belfields operation consists of exposing the vns at the neck 
of the scrotum, puncturing it with a hollow needle, and injecting 
medicating fluid into the prostatic section of the vas, ampulla, and 
vesicle Using silver salts, Belfield was able to show, by means of 
X ray photographs, that by such a procedure it was possible to 
fill the \ estcle completely with antiseptic fluid T Kidd has 
modified this method by tying a cannuh into the vas and re 
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peating the injection on three or four succeeding days, and has 
reported favourably of the method It suffers, however, from 
the same limitations as renal lavage m cases of chronic infection 
of the kidney , and only temporary benefit is usually obtained 
Vesiculotomy and vesiculectomy — Four approaches ate available 
— tho perineal, the inguinal, the suprapubic, and the transvesical 
In the perineal the vesicles are exposed by the cuned pre- 
rectal incision of Zuckerhandl used for perineal prostatectomy 
The patient is placed m the lithotomy position with a cushion under 
the sacrum, and the posterior surface of the prostate is exposed 
Further separation of the rectum from the base of the prostate 
with the forefinger exposes the vesicles The rectum is displaced 
backwards w ith a suitable retractor and the cavity illuminated with 
a powerful headlight The fascia over the seminal ■vesicle is 
incised and the organs are separated by blunt dissection, cate being 
necessary at the outer extremity, which is in close relation to tho 
prostato vesical venous plexus The vesicle is either laid open or 
drained, or is dissected out from without inwards and removed 
In suprapubic vesiculectomy, a median suprapubic incision is 
made through the abdominal wall and the bladder is exposed and 
drawn up into the wound The peritoneum is stripped backwards, 
while the bladder is pulled upwards and forwards until the seminal 
\esicles are found lying deeply in the pelvis The dissection is a 
deep one, and with pcrivesicular adhesions tho vesicles may he 
difficult to remove The exposure by this method is on the whole 
unsatisfactory, and injury to the peritoneum frequently occurs 
The inguinal approach is similar to the suprapubic, except for 
the fact that the incision is an oblique one, resembling that used 
for the removal of a ureteric calculus at the brim of the pelvis 
The peritoneum is stripped inwards and the vas followed until it 
leads to the vesicle The operation suffers from the same defects 
and difficulties as the suprapubic operation 

I hav e found that the easiest and most rapid approach to the 
seminal vesicles is through, tho bladder base, and w 1921 1 published 
a method of transvesical vesiculectomy With the patient m 
the Trendelenburg position, the bladder is exposed and opened 
as in open prostatcctomv, an incision is then made m the floor 
of the bladder, extending from the posterior lip of the internal 
meatus backwards in the middle line for in. This incision cuts 
through the bladder mucous membrane, the trigone muscle, and the 
muscle of the bladder wall immediately behind it If the prostate 
is to be removed also — and when vesiculectomy is necessary this 
is often advisable — the incision is earned round the internal meatus 
m the form of a racquet The edges of the median incision are 
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then raised in the form of a flap, and the ampull ce of the vasa near 
the middle line and the seminal vesicles on each side of tins are 
exposed They are freed hj blunt dissection and the vasa are 
separated and tied, first on one side and then on the other The 
incision round the internal meatus is then deepened so that the 
upper ends of the prostatic lobes are exposed These are grasped 
in forceps and freed from the capsule by dissection Finally, the 
whole mass, consisting of both lobes of the prostate, both seminal 
a esiclcs, and the ampulla of the vasa, is removed The edges of 
the median incision arc brought together with interrupted catgut 
sutures, a small dram being left in the cavity behind them The 
bladder is closed and drained as after a suprapubic prostatectomy. 
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TUBERCULOSIS OF THE SEMINAL VESICLE 
The seminal \esicle is seldom affected alone Most frequently 
either the epididymis or the prostate, or both, are also tuberculous 
Of 91 cases of genital tuberculosis under my care the seminal 
vesicle was affected in 37 (39 3 per cent ) the infection being 
unilateral in 2G and bilateral in 11 

In only 3 cases was the semtnal vesicle the only genital organ 
affected, and w but 1 was it the solitary focus of tubercle, the 
bladder being affected rn the other 2 

The organ most frequently affected alone with the seminal 
\esicle was the epididymis (14 cases), the prostate was affected 
alone with the seminal vesicle in 5 cases, and both the prostate 
and epididymis with it in 16 cases 

The average age was 30 years, the youngest being 18 years 
The tuberculous process is aery rarely m the form of nuharj 
tubercle In most instances caseous nodules are formed The 
inner end of the vesicle is first affected, and later the whole 
organ becomes a nodular mass The disease is chrome, and the 
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wall inaj undergo fibrous induration, the •vesicle shrinking to form 
a bard, rigid mass Itupture of the tuberculous collection may 
take place after adhesions into the rectum or through the bladder 
wall into this iiscus Less frequently the abscess tracks down- 
wards into the perineum, or unites with a prostatic collection 
nnd ruptures into the urethra 

Symptoms. — Usual!) the symptoms are slight, and thev maj 
be entirely wanting The affection of the vesicle is generally dis- 
covered on examining a case m which tuberculous epididymitis or 
prostatitis is present, or vesical tuberculosis 

In rare cases the onset and courso arc acute, and acute gonor- 
rhoeal spermatocjstitis is simulated 

The symptoms which point to tuberculous cystitis are sexual 
irritation, frequent erections, and painful and blood) emissions 
There may bo pain at the root of the penis or m the groin 

Frequent micturition is often present, and is due to involve 
xnent of the prostate and bladder base Spread to the bladder 
may bo slow, or a tuberculous collection may rupture into the 
bladder In the latter case there is a history of hsematuna, which 
maj be severe, and of frequent micturition 

Rectal examination m the knee elbow position shows a nodular 
vesicle There is a single nodule at the inner extremity of the 
vesicle or a senes of nodules closely set, and, when the whole 
organ is affected, a hsrd, craggy, elongated body is felt lying just 
above the prostate and extending outwards and upwards The 
vehicle is tender on palpation The prostate maj contain nodules. 

On cystoscopy the bladder is normal, or if it has been infected 
from the vesicle it shows tuberculous lesions immediately behind 
the base of the tngone 

Course and prognosis. — In the majority of cases the course 
is very chrome The vesicle may shrink and remain as a small, 
hard band for years without any change After 6ome years 
quiescence, renewed activity may lead to spread of the tuberculous 
process The chief danger is that it may spread to the bladder, 
when the genital will become urmarj tuberculosis This had 
occurred m 11 out of 37 cases under my care Less frequently 
the kidney is affected alone with the seminal vesicle and other 
genital organs (2 cases) 

Treatment. — The general condition of the patient should be 
improved by a nourishing diet, with plenty of milk and cream, 
and cod liver oil and malt, and he should live an outdoor life in 
a warm, dr) climate 

Tuberculin treatment should be commenced as early as 
possible and continued for two or more ) ears [tee p 738) The 
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results of this treatment are good , the tuberculous vesicle shrinks 
and becomes quiescent 

Operation — Excision of the seminal v esicles has a small 
mortality (2 per cent ) The cases in which the seminal vesicles 
alone are affected being rare, it mil usually be necessary to remov e 
the prostate and epididymis at the same time 

The perineal route may be chosen ( see p 830) A sinus 
remains in a considerable number of cases due to tuberculous 
infection of the wound Urinary fistulce ha\e also been recorded 
Transvesical v eaiculectomy (p 830) is the method of removal I 
employ 

The cases suitable for this operation are not very numerous 
It should bo followed by a prolonged course of tuberculin 

Where the epididymis is tuberculous on one or both sides, 
epididymectomy or castration may be performed in addition to 
this operation It lias usually been found that removal of the 
tuberculous epididymis or testicle has a beneficial effect on the 
seminal vesicle, and operation upon the vesicle may not be required 
Heroic operations for the removal of the testicles % as a deferentia, 
seminal vesicles, and prostate ha\e not gi\en satisfactory results 
and are not favoured by the majority of surgeons 
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VESICULAR NEW GROWTHS AND CONCRETIONS 
The seminal vesicle is occasionally invaded by carcinoma of 
the prostate More frequently the ejaculatory ducts are obhtcr 
ated, and the vesicles become distended and the walls thickened 
Only two or three cases of primary carcinoma of the Bemmal vesicles 
are on record I have diagnosed the condition clinically in two 
cases m which a growth that pursued a mabgnant course com 
menced in the region of the seminal vesicle 
Two cases of sarcoma have been described 
Smi or multiple concretions are sometimes found in the 
seminal v esicles in middle or old age They are fawn coloured 
yellow, brown, or black At first they are soft, and consist of 
spermatozoa mucus, and epithelium, on this phosphates and 
carbonate of lime ate deposited, and a hard concretion is formed 
which may reach the slzc of a cherry The ejaculatory ducts are 
frequently obstructed There are Bexual irritation, painful ejacu 
3b 
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ktion, pain in defecation, and occasionally Aspermia The con- 
cretion is felt as a round nodule m the semirial \esicle 

Soft concretions may be crushed with the finger, and small 
calculi expelled by massage It has not been found necessary 
to remote the concretions by operation 

COWPER’S GLANDS 

Cowper’s glands are two email tubular glands lying on each 
side of the membranous urethra between the bundles of the com 
pressor urethra? The ducts pass for an inch to open on the floor 
of the bulbous urethra , occasionally they unite to form a single 
duct which opens in the middle line W ith the urethroscope and 
air distension of the urethra the ndge formed by the ducts can 
usually be seen on the floor of the bulbous urethra Cystic dilata- 
tion of the duct has already been described (p 70S) With the 
forefinger in the rectum at the side of the membranous urethra 
and the thumb pressing up from tho perineum, the gland of one 
side is between the finger and thumb, but it cannot be felt m tfe 
normal state ( See p 596 ) 

Acute inflammation (badly named Cowpcntw) occurs as a com 
plication of acute urethritis, and is usually duC to the gonococcus 
An abscess may form, and points alongside the bulb m the perineum, 
or it may open into the bulbous urethra or icctum. 

Chronic inflammation causes discomfort and pain on sitting 
The gland can be felt as a hard tender, pea sized body. 

If troublesome the gland should be remoied either by a trans- 
verse prcrectal incision, or b\ an oblique nntero-postenor incision 
alongside the bulb 

Carcinoma of Cowper’s gland has been described, but is \ery 
rare 



PART VII. —THE TESTICLE 

CHAPTER LXIK 

ANATOMY AND MALFORMATIONS— INJURIES 
AND WOUNDS— TORSION 

Surgical anatomy. — The testicles are contained in the scrotum, 
separated by a median 6eptom The left hangs lower than the 
right The organs are suspended in a \ertica) position by the 
spermatic cords, with the body turned a little outwards and 
the upper end tilted slightly forwards 

The gland consists of the testicle and the epididymis 
The testicle is cohered b> the visceral layer of the tunica vagi 
nalis which is adherent to it This serous membrane covers the 
globus major and the outer part of the body of the epididymis 
and dips in between the epididymis and the testicle on the outer 
side to form the digital fossa The surfaces are lubricated by a 
small amount of serous fluid 

The testicle is covered bv a den c e fibrous capsule, the tunica 
albuginea At the bach of the testicle this forms a mass, the 
mediastinum testis, from which septa radiate through the gland 
to the inner surface of the tunica albuginea In this connective 
tissue framework are small collections of polvhedral cells like 
the cortical cells of the suprarenal capsules, and containing yellow 
granules These surround capillary blood vessels and are named 
the * interstitial cells ** of the testicle Between ISO and 200 
compartments are formed by the fibrous septa, and contain the 
convoluted lubuh seminxfen, 300 to 400 m number By the union 
t'Cibulra larger rettv) ata formed, and these, 

form a plexus (rete testis) m the mediastinum From the larger 
tubes tasa ef}erenUa, 12 to 20 in number, emerge and enter the 
head of the epididvmis 

The epididymis consists of a head (globus major), a body, and 
a tail (globus minor) It is attached to the bach of the testis 
by the vasa eflerentia, which enter the globus major, the bodj 
being attached only by areolar tissue After entering the globus 
major each vas eSerens becomes coiled into a cone (conus va e cu 
losus), and they all teiminate m a smgle collecting tube (tube of 
83o 
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the cpididvmis), which is coiled and twisted (15 to 20 feet long) 
to form the epididymis, and ends in the vas deferens 

Certain vestigial remains arc found in relation to the ttotis 
and epididymis The t as aberrant is a narrow coded dnerticulum 
2-12 in long, arising from the lower end of the canal of the epi 
didj mis It originates m the Wolffian duct The organ of GiraldL, 
or paradidymis, is part of the W olffian l>od\ . and consists of seierai 
small, irregular masses of conxoluted tubules situated on the 
front of the cord immeJiatch above the head of the epididymis 
Tho hydatids oj Morgagni are one or more small pedunculated 
bodies attached to the front of the globus major and testicle 
The} consist of blood vessels and connects e tissue, and ma\ 
contain a canal lined by ediated epithelium Thcv are remains 
of part of Muller's duct 

The spermatic cord contains the v as dejereni, which lies behind 
the other structures and baa the deferential vessels in close relation 
to it, the spermatic arter> and plexus of \ eins (pampiniform plexus), 
lymphatics, sympathetic nones, the remains of the connection 
between the tunica a agmalis and peritoneum (processus vaginalis), 
areolar tissue, fat and smooth muscle fibres (internal cremaster) 
Tho vein* arc arranged in two groups The spermatic a eins 
surrounding the spermatic arterv, arise from the upper part of the 
testicle and run m front of the deferential x eins, which form the 
second group and surround the vas deferens 

According to Jamieson and Dobson, tho collecting lymphatic 
tesscls, four to eight in number, ascend with the veins in the cord 
and in tho subpentoneal tissues over the psoas as far as the potnt 
where the spermatic \esscls cross the ureter, here thcv part from 
the blood vessels and extend fan wise into the lumbar glands 
The lympha'ic glands are those glands of the lumbar group in 
front of and by the sides of the aorta and \ena cava below the 
!c\ el of the renal a eins, and are members of the external group 
The glands of each testicle communicate with each other 

Descent of the testicle. — Tho testicle ia de\ eloped in dore 
relation to the hidncv, and is invested by a lacer of peritoneum, 
the mesorchium Strands of non striped mu«de fibres (gubenia 
culum testis) connect the testicle with the pillars of the external 
abdominal nng, the front of the pube3, and with the skua of the 
scrotum, Scarpa’s triangle, and the perineum. 

The testicle, before it commences to descend, is already low 
down m tho abdomen, and the distance from the external abdo- 
minal nng is very small 

By a gradual process of de\elopment, espe-iallv the develop- 
ment of the pelvis and the growth of the lumbar spine the teatide 
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comes to lie at the bnm of the pelvis and reaches the internal 
abdominal rmg at the sixth month Preceded by a process of 
peritoneum (processus vaginalis) and accompanied by some fat 
and extrapentoneal tissue the testicle now passes obhquel) through 
the abdominal wall, reaching the external abdominal ring during 
the seventh or eighth month At the end of the eighth or during 
the ninth month it has arrived at the bottom of the scrotum 

ATROPHY OF THE TESTICLE 
“ Atrophy ” of the testicle may be arrest of development or 
atrophy after full de\ elopment Arrest of development is seen 
m the imperfccti) descended and ectopic testicle or the testicle 
may descend into the scrotum but remain infantile in its propor 
tions A varying degree of atrophy of the testicle is present in 
almost all cases of varicocele Should both testicles fail to develop, 
the secondary sexual characteristics of the male do not appear 
The voice remains a high pitched treble the face is smooth and 
hairless, the figure plump and rounded Mental deficiency becomes 
evident in some cases 

Atrophy after full development ma> result from many con 
ditions In the majority, orchitis precedes the atrophy which 
is a process of sclerosis Epididvmo-orchitis due to gonorrhcca, 
mumps tvphoid fever baciUus cob or other bacterial infection 
is tbe most common Traumatic orchitis is a not infrequent 
cause atrophy following a crush of or blow upon the testicle 
Syphilitic orchitis is Ie3s common 

Orchitis is 6aid to complicate mumps in GO per cent of cases 
and atrophy very frequently results Heller found that of 10 
cases in adults of mumps complicated with orchitis atrophy fol 
lowed in 5 Torsion of tho cord produces atrophy of the testicle 
Atrophy has been known to follow injuries to the brain and spmal 
cord in some manner unexplained 

Senile atrophy occurs in extreme old age hut may commence 
as early as the fiftieth year m exceptional cases 

in cases m winch the testicle has not developed or the atropdv 
is due to cutting off of the blood supph, the testicle is soft and 
inelastic On section there is widespread fattj degeneration but 
no sclerosis When the testicle has atrophied as the result of 
inflammatory changes due to svphihs or traumatism it is tough 
or even hard, and the gland tissue is sclerosed the tubules being 
compressed by the increased interstitial fibrous tissue Occasion 
all) the atrophied testicle following inflammatory disease is soft and 
flabbv, and here the atrophy probably results from interference 
with the blood euppl) rather than from sclerosis of the gland tissue 
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In conjunction with testicular atrophy the mamma? m rare cases 
be ome enlarged either from an increased deposit of fat or from 
a true hypertrophy of the glandular tissue \\ hen both testicles 
are atrophic sterilitv en'ues Not infrequent!) sterility results 
from atrophy of one testicle and thick crung of the epididymis 
with blocking of the tube on the second side the result of an attack 
of epididrmitis 

lreatment consists in the treatment of the conditions causing 
atrophy There is no means of arresting atroph) when it has 
once commenced 

ANORCHISM MONORCHISM 
Congenital absence of one or both testicles is an uncommon 
condition It is not posable to obtain reliable proof of this con 
dition during life as the testicle ma\ bo undefended or imp p r 
fecth descended and ver) small The testicle maj be absent 
and the epididymis developed but much more frequently the 
testis epidi Ivmu and part of the ms deferens are wanting The 
portion of the ms deferens nearest the «eminal vehicle is usually 
present but occasionally this also is absent and the seminal v csicle 
is rudimentary 

In bilateral anorchi3ra tie external genitals are rudimentan 
and the secondarr sexual characteristics of the male do not develop 
Other malformattons mav be associated, with these conditions 
The kidne) and ureter ma> be absent rudimentary or malformed 
on the side on which the testicle is absent and there may al^ be 
imperforate anus and urcthro rectal and \cuco rectal fistula? 

INJURirS OF THE TESTICLE 
Severe injuries to tl e testicles are uncommon Kicks falls 
astride the blow of a cricket ball the impact of a wheel in carnage 
accidents are the tvpes of violence by which the injury is produced 
Extensive ecrhvmosts of the scrotum rapidly follows 
The testicle has been dislocated on to the pube* the perineum 
or even the thigh but the more frequent form of injury consists 
in hemorrhage into the testicle or epididvmis The blood mav 
accumulate under the tunica albugtnea or form small collections 
in the substance of the testicle Rupture of the tunica albuginea 
follows more severe crushes Epididymitis and orchitis ensue 
Symptoms — Severe shock results from a blow on the testicle 
and Kocher quotes two deaths from shock caused bv such an 
injurv In less severe cases there is a heaw dcpressim: pain 
with nausea and vomiting The testicle becomes tense and greatly 
increased m size and the epididrans rapidly enlarges The scrotum 
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is swollen with effused blood, and widespread ccchymosis rapidly 
appears The scrotum and testicle are intensely tender Under 
treatment the pain and swelling subside, but epididymitis fre 
quently follows and the hematocele persists At a later date 
atrophy of the testicle frequently occurs Suppuration occasion 
ally follows injur) 

Repeated injuries to a partly descended testicle result in fibrosis 
of an already imperfeeth de\ eloped organ 

The relation of hydrocele, tuberculosis of the epididymis, and 
new growths to injur) is not clear!) defined although it is common 
to obtain a histOTy of a blow on the testicle m these diseases 
There is danger of attributing to injury diseases of the testicle 
which were present before tbc injury was inflicted, and to which 
the injury merely draws attention 

Treatment. — Dislocation of the testicle is treated by marupu 
lation under an anaesthetic, and, failing that the displaced organ 
is exposed by operation and replaced in the scrotum After 
seicre injury to the testicle the patient should be confined to bed 
and the scrotum supported on a pillow or slung upon a broad 
band of strapping which passes between the thighs and cooling 
lotions or an ice bag applied Where the tension and pam due 
to extravasation of blood within the tunica albuginea are very 
great punctures with a tenotomy knife may give relief When 
epididymitis and orchitis develop, hot fomentations should be 
applied Very rarely abscess results and necessitates incision 

WOUNDS OF THE TESTICLE 
These most frequently occur from the puncture of a trocar 
in tapping a hydrocele The puncture m the tunica albuginea 
mai be small and rapidly close, but not mfrequentl) a h vmato 
cele is the result, and this may recur after tapping 

Incised and stab wounds occur apart from surgical procedures 
and the testicle may be prolapsed through a wound m the scrotum 
and lacerated or incised 

Treatment. — Ha>matocele following puncture of the testicle 
is treated by rest in bed support of the testicle, and an ice bag 
The collection should be withdrawn by tapping after some days 
An. operation may be necessar) to remove masses of laminated clot 
An exposed incised testicle should be treated by suture of 
the tunica albuginea and replacement of the organ 

TORSION OR VOLVULUS OF THE TESTICLE 
Torsion of the testicle is comparatively rare Corner collected 
100 cases from the literature and added 9 personal cases 
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The condition most often anse3 before or shortly after puberty 
Vbout 70 per cent of cases occur before the age of 20 A case 
has been described in a child four hours after birth (Taylor) 
Torsion occurring in adults is uncommon but a few cases have 
been desen bed after the age of 40 The right testicle 13 the more 
frequently affected (GO per cent) and the condition is always 
unilateral 

Etiology — In the majority of cases the testicle is miper 
fcctly descended but a few cases are recorded (Edmgton) in which 
a fully descended organ was the seat of v ol villus 

Abnormality of the cord exists previously to the torsion 
Yccording to Lauenstein the cord is broad and the testicle lies 
with its long axis horizontal (reversion of the testis) From the 
lover end of the testicle the vas deferens arises while the principal 
group of veins passes to the globus major at the upper end Rota 
tion of the horizontal!) placed testicle leads to twisting of the'e 
structures "\foreov er the testicle appears to be unduly mobile 
within the tunica 1 aginnlis Tins ma\ he due to the gland hang 
ing loose in the tunica vaginalis by a mcsorchium formed of two 
layers of the serous membrane attached to the whole length of 
the epididymis or only at the upper part Adhesion to the bottom 
of the scrotum 13 said to be deficient m these cases 

The relation of the tunica vaginalis to the testicle and epi 
didymis may be unaltered but in some cases the epididymis has 
been found completely within the canty of the tunica vaginalis 

The exciting cause is sometimes traced to muscular exertion 
or injury Crossing the leg* has brought on an attach 

Pathology — P "cammed from the front the twist is from left 
to nght on the right side and from right to left on the left •ude 
Tho pedicle is twisted from half a turn to four or five turns The 
twist affects the cord or where the epididymis and testicle are 
separated by a considerable interval the mesorchium formed by 
the tunica vaginalis between the structures may be twisted The 
testicle and cpididj mis are engorged with blood from the venous 
obstruction The organ is a deep purple colour and patches of 
extravasated blood are found in the substance of the testis 
I nfcatusa wigwi <y kmi eaxlv esgwnaJLj *£ 

a hernia is present and gangrene supervenes m 88 per cent of 
cases according to Scudder The tunica ragmnhs is filled with 
blood stained fluid. 

Symptoms — There are recurring attacks of torsion after an 
injury or exertion or occasionally during sleep there ia a sudden 
attach of severe pain in the testicle extending to the lower port 
of the abdomen and even to the loin Collapse and Tomiting 
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follow, and the patient is pale and sweating, with a drawn, anxious 
expression The temperature may be subnormal at first, but is 
not infrequently raised to 100° or 102° F after a few hours The 
pulse is rapid, abdominal distension has been observed, and con- 
stipation is often present There may be a history of an imper- 
fectly descended testicle, and not infrequently of several previous 
attacks of testicular pam and swelhng The skin ov er the testicle 
may be red and oedema tous A hard, verv tender, tense swelling 

occupies the upper part of the scrotum close to the external 
abdominal ring, and the testicle is absent from the scrotum 
The swelling is dull on percussion, irreducible, and shows no impulse 
on coughing unless a hernia is present abo\e the testicle 

The attacks may last for one or several da vs and then pass 
off, leaving the testicle painful and tender, and after a time the 
organ atrophies 

Less severe attacks occur m some case 1 *, and gradual atrophy 
of the testicle follows a senes of slight attacks of pam and swelling 
The cord is felt hard and tender at the area of torsion 

An acute attack frequently results in suppuration or gangrene 
of the testicle 

The number of attacks vanes In a case under my care a 
man of 24 had six attacks in three y cars, only one of which lasted 
more than twenty four hours The right testicle was finally a 
small, round, hard body, the size of a hazelnut, lying near the 
external abdominal nng 

Diagnosis. — The conditions most likely to be mistaken for 
torsion of the cord are strangulated hernia and inflammation of 
the lymphatic glands of the groin 

In strangulated hernia the testicle is found unaltered and 
completely descended, collapse and vomiting are more severe, 
and constipation absolute In lymphadenitis a source of infection 
can be demonstrated, the testicle and cord are normal, and collapse, 
vomiting, and constipation are absent 

Dibarsuwixiif aJA'J&rirfSj is ibsgsctsss which may only be cleared 
up by operation are appendicitis m an inguinal hernia, embolism 
of the spermatic artery, and epididymo orchitis in an imperfectly 
descended testicle 

Treatment.- — Manipulation without operation has been suc- 
cessful in untwisting the cord in one known case At an early 
stage, if the diagnosis is not in doubt and the testicle is sufficiently 
descended to permit of the necessary manipulations, an attempt 
may be made to carry out tins treatment 

In the great majontv of cases, however, immediate operation 
is necessary, the diagnosis from strangulated hernia being in 
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doubt or the condition of the patient so grave that radical measures 
arc ncceasarj The testicle may be exposed, the cord untwisted, 
and fixed by sutures In the majority o! cases orchidectomy is 
necessary, and, if a hernia is present also, radical cure should be 
earned out In chrome ca«cs the testicle should be remaxed, as 
atrophy is certain 

LITER VriTT.E 

Comer, E, *' Male Dweaaea In General Practice " 1010 

Cette Lynn J led 1011, p 759 

Dowden J W«, Brit Med. Joum , Apnl 29, 1903 

Edtngton, G H., IslwJ.. June 23 1904 

Jamieson J K., and Dobson, 1 F , Lanai, 1910. i 493 

Lexer, Arch / lUn Chtr, 1S94 p 201 

Low, V. W„ Trans Med Soc Land, 1909, 1909 

Muschat, Stiry Gyn and Obit , Star 1932 p 7oS 

Perry, Rim Med TVr , 1S93, p. 270 

Scodder, 4n* Surj , 1901. p. 231 

Taylor, Brit Med Joum , Peb 20, 1S97 

Van der Potl, A tie Tori Med Bee Jane 15, 1B05. 



CHAPTER LXIV 


CONGENITAL MALPOSITION - IMPERFECTLY 
DESCENDED TESTICLE— ECTOPIA TESTIS 

The testicle may fail to descend (Fig 245) or may partlv descend 
Its retention in the abdomen or inguinal canal is crvptorclusm 
which may be unilateral or 
bilateral The testicle ma\ 
occupy some abnormal posi 
tion not in the track of 
normal descent — this is ec to 
pia testis 

Etiology. — I mperfect 
descent may be due to one 
or to several factors 

The me3orchium or pen 
toneal fold may be adherent 
or it may be too long «!o 
that the organ swings loose!) 
and does not engage m the 
inguinal canal The spermatic 
vessels or \as deferens may 
be short or the testicle or 
epididymis is said in some 
cases to be too large to pass 
the inguinal canal Usualh 
however the organ is small 
and atrophied, and the im 
perfect descent is probabl) 
due in part, to this. The development and attachments ot the 
guberaaculum testis may be deficient The lDgumal canal 
abdominal nng or scrotum ma) be poorly developed In 
ectopia testis the testis is drawn into an abnormal position bv 
the fibres of the gubemaculum testis attached in that area or 
the testicle is pushed into an abnormal position by a hernia 
Pathological anatomy. — The testicles are normallv in the 
scrotum at birth, but the descent may be delaved 

A retained or imperfectly descended testis may reach the 
scrotum during the first year but after that time it will not do 
813 



Tig 245 — Untlescentlcd testicle 



THE TESTICLE 


m 


[chap. 


so In infants the testicles may temporarily disappear and return 
to the scrotum 


Dukes found 9 cases of imperfectly descended testis in 2,000 
public school boys, and Comer states that this condition was 


present in 6 7 per cent of 2,500 < 
and adults) treated at St Thomai 
The right side is slightly more 



Tig 246 — Perineal ectopia of left 
testicle (5 G MacDonald's 
case) 


testicle b\ i broad band of tissue, 


■uses of inguinal hernia (children 
i's Hospital 

often affected than the left 

In imperfect descent the 
organ maj be retained within 
the abdomen, or it mav be in 
the inguinal canal, or at the 
external abdominal nng im- 
mediately outside the canal 
The ectopic testis ma\ he in 
the perineum (Tig 24G) Scarpa’s 
triangle, in front of the pubes, 
or on the abdominal wall above 
Poupart’s ligament 

tcelcs considers it extremely 
doubtful if the teatis is ever 
spontaneous! v passed into the 
upper part of the thigh through 
the femoral nng 

The communication of the 
tunica \agmahs with the pen- 
toneal caMt\ (processus vagina- 
lis) is usually open 

The imperfectly descended 
tp'diclc is smaller and remains in- 
fantile in size (Fig 247), but it is 
also said to develop to its proper 
size and then become atrophic. 
The bodi and globu3 minor 
of the epididvnus are frequently 
separated from the bodv of the 
the mesorchium 


In structure the imperfectly descended testicle (Fig 248) 
shows an increase in the fibrous stroma, the tubules are smaller 


and fewer m number and speraiatoblasts and spermatozoa are 
absent The interstitial cells of the testicle are present and 
fnllv developed The scrotum on the side of the undefended 
testis ia frequently unde\ eloped and smooth, the dartos muscl* 
being absent Sometime**, howexer, it is normal in appearance, 
and onh smaller in size from the absence of the testicle 
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Value of the Imperfectly descended and ectopic testicle — 
The testicle is incapable of producing spermatozoa and if the 
abnormality is bilateral the mdiudual is sterile To this there 

appear to be a few exceptions — — — 

spermatozoa being present in the 

seminal fluid The appearance of / 

spermatozoa in these cases is delated 

to the age of 20 or 22 and usually jjp 'A 

lasts only one or two years Sper uLffllK’ Y ^3 tv 

matozoa have, howe\er, been found V '|i % 1 f]\ 

in rare cases as late as 35 years of f'ff) '111 V 

age "\ ery rareb the subjects of J / i U \ 

double crvptorchismha\e been fertile -[ ' ft 1 \f — A £ 

In these cases it is supposed that the ~ y of 

imperfect descent results from ob ^ 

struction rather than from congenital er / 

defornuty j?} 

Of 27 cases in which a micro 6T 

scopieal examination was made the 

testicle was ill developed and atrophic Fig 247 —Operation sne 

“ , 15 “PP«»tlr normal with spar SSLS tSSS? «J hi 

matogenesis m 10 tuberculous in 1 drocric surrounding .t 

and malignant in 1 (Rawling) t j. .ta.j .1. E. 

The internal secretion ol the EV 
testicle which is belie\ed to bo T»ae.«»»» « 


cimen of imperfectly de 
scended testicle and hj 
droceJe surrounding it 

T Poorly d« etopril l«! «l$ E- 
Ep d Jr m » D 1 > »» defr cm 

O 1 Gohrrnjcalum Itfl I T * 
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furnished by the interstitial cells, is not abolished, and the dev elop- 
ment of manly characteristics is not necessarily arrested The 
individual mav be fully developed and Yinic 

Symptoms — The great majority of cases seek advice on 
account ol a swelling m the groin, which on examination, is found 
to be the imperfectly descended testis with or without a hernia 
The patient (or the parents if the patient is a child) is usual!} 
aware that the testicle is not in the scrotum, but this may not 
have been noticed Pam 13 present and is the prominent symp- 
tom in about 2a per cent of cases It mav be moderate and 
constant or in recurrent attacks or it mav, less frequently be 
very severe 

Complications. I Inflammatory — The misplaced testis is 
subject to the inflammatory diseases which affect the normally 
placed organ Thus epididymitis may occur in gonorrheeal and 
other forms of urethritis and orchiti3, and in mumps, and the 
organ may become the seat of tuberculous disease The abnormal 
position renders it especially liable to traumatism, and recurrent 
attacks of inflammation from this cau c e are common Adhesions 
form between the testicle and the external abdominal ring and 
render the testicle less movable The pain is usually severe, and 
it may be accompanied by vomiting and collapse There is a 
firm exquisitely tender swelling m the position of the abnormally 
placed testis Fluid may be present in the tunica vaginalis, and 
fluctuation is detected, but more often the sac is tense and 
fluctuation cannot be obtained The shm may be unchanged, 
or red and cedemntous 

Strangulated hernia or acute inflammation of lymphatic gland3 
of the groin mav simulate this condition The history of recurrent 
attacks of inflammation and the absence of the testicle from the 
scrotum nrc important points in diagnosis The general symptoms 
are seldom so severe in inflammation of the misplaced testis , the 
onset is more gradual and the temperature is more likely to be 
raised than m strangulated herma where the onset is sudden the 
collapse more profound the vomiting more severe, and the con 
stipation more complete Local pain and tenderness are more 
pronounced m the inflamed testis The diagnosis from mflamma 
tion oflvmphatic glands in the groin depends upon the absence ol 
any came of lymphadenitis the empti scrotum, the position of 
the swelling, and the historv 

Altei the attack of inflammation ha3 subsided the testicle remains 
tender and ev entuallv atrophy occurs after one or sev era! attacks 
The hydrocele may persist after the inflammation has subsided 
Suppuration is a rare complication of the inflamed misplaced testis 
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2 Hernia. — Incomplete closure o! the processus vaginalis, and 
consequent hernia of the abdominal contents is frequently associated 
wth imperfect descent of the testis, and this is more likely to 
occur when the testis is retained in the inguinal canal than if it 
lies at the external abdominal ring Corner found the communi 
cation open m 80 per cent of 200 cases In these cases the hernia 
usually occurs in infancy and is of the congenital variety In a 
few cases no hernia is found The most frequent form of hernia 
is a bubonocele, scrotal henna is less common, and interstitial, 
crural, and penneal hernias are rare Irreducible hernia, and 
very rarely strangulated hernia, have been noted 

3 New growthB. — An} of the new growths that affect a fully 
descended testis may be present in the imperfectly descended 
organ It is widely believed that malignant growths (Fig 249) 
more often affect an imperfectly descended than a normally placed 
testis Eccles found that of 40 cases of sarcoma of the testis the 
testicle was imperfectlv descended in only 1, and m that case 
it was retained within the abdomen It is significant, however, 
that of 57 consecutive cases of malignant disease of the testicle 
treated at the London Hospital, Russell Howard found that 9 were 
cases of retained testis (16 per cent )— an unduly large propor 
tion Of 54 cases of malignant disease of the testicle admitted 
to the Massachusetts General Hospital G (11 per cent ) were in 
imperfectly descended testicles , and Schadel found that 5 in 41 
cases (12 per cent ) of mahgnant disease were in partly descended 
organs There appears, therefore, to he some foundation in fact 
for the view that the imperfectly descended testis is more liable 
to the development of malignant disease 

The majority of mahgnant growths which affect the undescended 
testis are sarcomatous in nature while those found in the normally 
placed organ are more frequently epithelial in type The round , 
spindle-, and mixed-celled, and myxo sarcoma, are the varieties 
observed 

4 Torsion of the cord — This condition, which is considered 
elsewhere Ip 839,V js especially Iregneni in association with lm 
perfect descent of the testis Torsion may take place when the 
testicle is m the inguinal canal or outside the external nng 

5 Varicocele —Occasionally a displaced testicle is associated 
with varicocele, which may be felt underneath the skin I have 
met with a large mass of varicose veins of the cord protruding 
from the external abdominal nng when an imperfectly developed 
testis occupied the inguinal canal above it 

6 General changes and concomitant malformations — 
When both testicles are imperfectly descended and badly developed 
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the general developm°nfc of the body js liLeh to be affected This 
is dependent upon the absence of the internal secretion of the 
testis If the imperfecth descended testes arc well developed, or 
one only is affected there is no lack of growth Other congenital 
deformities maj bo present such as cleft palate, hare lip, spina 
bifida talipes absence of one kidncv ectopin \esic© hypospadias, 
cleft scrotum etc 



Tig 2VJ — Malignant growth of imperfcCtlj descended testicle 

Treatment. — The testicle should not be left undisturbed even 
where it is giving rise to no inconvenience at the time of the 
examination The tendency to the development of hernia the 
certainty of recurrent attacks of inflammation, the imperfect 
development or atrophs of the organ the possibility of infection 
and of torsion and the predisposition to the development of 
malignant disease a'l render operative interference iraperatise 
Operation consists m (!) placing the testis in the scrotum. 
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or (2) replacing the organ in the abdomen, or (3) removing the 
testicle 

If both testicles are retained within the abdomen operation 
is unnecessary In such cases single or double inguinal hernia may 
be present, and operation for the radical cure of hernia becomes 
necessary During this operation search should bo made for a 
small testicle in the inguinal canal wluch may have escaped 
observation If such a testicle is found it should be returned to 
the abdomen if its fellow is retained, or removed if the second 
organ is normal and descended 

If both testicles are partly descended an attempt to bring them 
down into the scrotum by operation Bhould only be made when 
there appears to be some prospect of success the structures of the 
cord allowing a fair degree of downward excursion Failing this, 
the testicles should be replaced within the abdomen It is known 
that the testicle in these cases does not furnish active spermatozoa, 
but the internal secretion of the organ is usually active and is 
preserved Corner recommends that the testicle be placed in the 
scrotum on one side and replaced in the abdomen on the other 

Where one testicle is fully descended and the other is only 
imperfectly descended an. attempt may be made to place the latter 
in the scrotum and retain it there In the majority of cases, how- 
ever, it will be better to remove the parti} descended testicle at 
once and close the inguinal canal The necessity for this course 
depends upon the recurrent attacks of inflammation due to trivial 
causes, the eventual destruction of the testicle by fibrosis, and 
the development of hernia — all of which are certain to occur if 
the testicle is left untouched 

The age 3t which operation for partly descended testicle should 
be undertaken is after the fourth year and before puberty The 
best age for operation is from 8 to 10 years 

1 Orchtdopexy consists in placing the testicle m the scrotum 
and fixing it there An incision is made from a little below the 
external abdominal nng along the hne of the inguinal canal to 
wnfixer <rtr caeh <sl the sateaer traperrerr thee epms The extern#} 
rmg is defined and the external oblique aponeurosis split as far 
as the internal nng The pentoneal sac is now examined If 
the communication between the tumca vaginalis and the pentoneal 
cavity remains open, this must be cut across just above the testicle 
and the lower end closed to form a tumca v agmatis, while the upper 
end, or the hernial sac if the communication has already dosed, is 
dissected from the structures of the cord and ligatured at the 
internal nng The testicle should now be thoroughly freed from 
all adhesions and the cord put upon the stretch Steadj, firm 

3o 
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traction raaj considerablv lengthen the cord Banda of adhesions 
of the cord strands of cremasteric muscle, and the coverings of the 
cord should be sacrificed in attempting to elongate the pedicle 
In order to permit further elongation, some of the veins of the cord 
nm be ligatured and cut across, the vas deferens, its arterv and 
vein being presen ed The epididymis may be separated from 
the testicle ns high as the globus major and the testicle turned 
upside down The scrotum is now prepared for the reception 
of the testicle by introducing the finger or a pair of dissecting 
forceps into it from the inguinal wound The testicle is then 
sutured to the bottom of the scrotum by in\ agmatmg the scrotum 
with the finger and suturing the testicle with silk., or a silk thread 
may be passed through the scrotum from without, earned through 
the tunica albuginea and through the scrotum again from within 
outwards, and tied over a small pad of lint or gauze, or the ends 
maj be attached to a wire cage fixed to the perineum Corner 
recommends that a flap of tunica vaginalis and tunica albuginea 
be turned down from the lower pole of the testicle and 6utured 
to the scrotum The inguinal canal is now repaired as in a hernia 
operation, and the cord sutured to the external abdominal ring 

Mnmounan, after opening the panetal ln\er of the tunica 
vaginalis, makes an opening at the lower end of the scrotum and 
draws the loose membrane through, stitching it with a purse 
string suture so that a tuft projects 

If the testicle cannot be implanted in the scrotum without 
tension the operation should be abandoned and the organ 
removed 

Results — The imperfectly descended testicle is generally small and 
it often re main s small after it has been transplanted into the scrotum This 
Is more likely to happen if considerablv tension haa been exerted on the 
cord in bringing it down into the scrotum If however, sufficient length 
of cord haa been obtained to allow of the testicle being anchored without 
tension and if the operation has been earned out before puberty, its excretory 
function ia usually established 

In perineal, pubic and crural ectopia an attempt may bo made to place 
tho testicle in the scrotum Should these oj>e rations fail, orchidectomy 
should bo performed 

2 Replacement of the testicle in the abdomen. — The 
object of tills operation is to save the internal secretion of the 
testicle It is indicated, therefore in bilateral cryptorchism before 
puberty It is known that whatever spermatogenetic function 
the testicle may possess is lost after being retained in the abdomen 
for some time Bare cases of paternity m double retained testis 
(cryptorclud) are known 

After the inguinal canal has been opened the testicle is placed 
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in a bed m the extrapentoneal tissue and retained by a suture 
The inguinal cam! is then closed The testicle maj be placed 
within the peritoneal cavity, but cases of torsion of the cord have 
been known to occur after this operation 

3 Orchldectomy. — This is performed if one testicle is fully 
descended and the second imperfectly descended and atrophied 
The testicle is dissected as before, the cord ligatured, and the 
inguinal canal closed 
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DT\ ERSION Or THE TESTICLE 
The fully descended testicle may be displaced within tin. 
scrotum In the usual displacement the free border of the organ 
looks backwards and the epididymis lies in front Less fre 
qaenth the free border faces downwards and the long axis is 
horizontal Re\ ersion of the testicle has been described, the upper 
pole being directed downwards and the vas deferens being attached 
to the tail of the epididymis which was at the upper part of the 
organ These congenital displacements are of importance in 
tapping a hydrocele and in oth“r operations on the testicle 
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INFLAMMATION OF THE EPIDIDYMIS AND 
TESTICLE 

Ivflamiiation of the testicle or epididymis maj follow injur), 
but the two chief paths of infection are the urethra and vas deferens 
and the blood stream In the tw o former the epididymis is affected, 
while in the latter the testicle is usuall) involved In the majority 
of cases the epididymis is first affected (cpidid)mitis) The testicle 
may be affected b) spread of the inflammation (cpidid) mo orchitis) 
Less frequently the testicle is affected alone (orchitis) 

LPIDIDYMITX& 

This, the most common form of inflammation of the testis 
may be acute or chronic It occurs at an) age, but is most 
frequent m earh adult life 

Etiology. — Epididymitis may follow an injur), such as a blow 
or a kick or ma\ develop from a metastatic deposit in acute specific 
fevers such as smallpox, but in the great majont) of cases it takes 
origin in a urcthnl infection Gonorrbcen is the most frequent 
cause the epididvmitis appearing m the third or fourth week of 
the disease in 20 per cent of cases Less frequcutl) epididymitis 
de\elop3 os a complication of old standing chronic inflammation of 
the prostatic urethra following gonorrhoea The passage of mstru 
ments m stricture of the urethra or enlargement of the prostate, 
hthotnt), prostatectom) , and the use of strong instillations in 
posterior urethritis arc common causes Chronic infection of the 
bladder prostate, and prostatic urethra of non gonorrheeal origin, 
such as bacillus coli infection, mi) gi\e nso to acute epididymitis 
without an) obvious exciting cause 

Pathology. — The infection reaches the epididymis by spread 
along the walls of (he vas deferens or in some cases along the 
lymphatic \ cssels of the cord Rarely, as m acute specific fevers, 
the blood stream is the path of infection 

In se\cre acute epidid) rnitis the whole of the epididymis is 
involved, ami forms a large mass in which the testicle is embedded 
In less severe cases the tail only of the epidid vmis is affected The 
enlargement is duo to inflammatory exudation around and between 
the convolutions of the duct of the epididymis, small cavities 
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filled with pus are formed m localized dilatations of the ducts 
The walls of the duct are infiltrated, the epithelium is shed, and 
the lumen contains a mixture of pus epithelium, and spermatozoa 
The tunica vaginalis contains a moderate amount of fluid in about 
one third of the cases The vns deferens is thicl ened and inflamed 
and denuded of epithelium, and contains pus There may be red 
ness and oedema of the scrotum 

W hen the acute attack has subsided the swelling and tender 
ness disappear Not infrequently, however a nodular fibrous 
thickening at the tail of the epididymis may persist for many 
years or remain permanently 

Symptoms. — There is for some hours or one or two days dull, 
heavy achtng, and the epididymis and cord are tender In severe 
cases this is followed by an initial rigor the temperature rises to 
101° or 302° F, and the pain becomes severe and sickening in 
character Dragging pain along the cord severe pain along the 
inguinal canal and m the lower abdomen and pain m the loins 
are often experienced Nausea and sickness are not uncommon 
The epididymis rapidly becomes swollen and forms a large verv 
tender mass, in the front of which the testicle is embedded It 
attains its full size in from two to three days and then remains 
stationary Some fluid can usually be detected m the tunica 
vaginalis and the skin of the scrotum is red and cedematous 
There is tenderness of the cord and along the line of the inguinal 
canal, and the vas is felt per rectum to be thickened and tender 
The acute symptoms continue for from five to eight days and then 
gradually subside, and the temperature returns to normal m ten 
or fourteen days from the onset The enlargement of the epi 
didy mis subsides slowly, lasting from fourteen days to four or six 
weeks, and it may persist as a nodule at the tail of the organ 
W hen a urethral discharge has been present before the onset of 
the epididymitis it disappears, and only reappears when the 
epididymitis subsides Epididymitis may be bilateral but the m 
flammation in one epididymis has partly or completely subsided 
before the other is affected , double simultaneous epididymitis is 
very rare The extent to which the testicle proper is involved 
so far as it can be estimated clinically, is very small in the majority 
of cases When it is not concealed by an acute hydrocele the 
test cle is found to remain unchanged m size and consistence and 
is not tender In a few cases it shares in the inflammation and 
is tense, tender, and exquisitely painful (epididyrao orchitis) 

Complications and sequelce. — In epididymitis secondary 
to urethral disease there is invariably infection of the prostatic 
urethra Acute prostatitis not infrequently precedes the onset of 
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cptd dymitis but the prostate mar escape Seminal \ esiculitts 
13 often present Abscess formation is an unusual complication of 
epididvmitis Very rare in gonorrhoeal epilidwnitis it is more 
frequent in the form which results from other infections such 
as cpididy nutis complicating stricture enlarged prostate etc The 
abscess maj form either at the head or at the tail of the epi 
didymts The scrotum is red and (edematous and the epidtdy mis 
qutchly becomes adherent The skin becomes thin and glazed 
and the abscess ruptures on the surface \fter discharging for 
ft week or more the sinus heals and when the cpulidy rnitis 1 as 
subsided a fibrous tracl remains binding a dimpled scar on the 
surface of the scrotum to the epididymis 

A fibrous nodule may persist after acute epididvmitis and is 
usually situated at the tail Obliteration of the lumen of the 
cpididymal duct at this point is not infrequently the result When 
this is bilateral or when tbe second testicle is imperfectly developed 
or atrophied sterility results Bcnzla found that m soldiers of 
the German arm> who had suffered from gonorrhoea 10 5 per 
cent of thoso who had not had epididymitis were childless while 
of thoso who had suffered from unilateral and from bilateral 
epididymitis the percentages wero respectively 23 4 and 41 7 
Atrophy of the testicle does not follow epididvmitis when there 
has been no orchitis 

Tuberculous disease is stated to be a sequel of acute gonor 
rheeal epididvmitis This is not however mi experience The 
acute epididymitis which occasional precedes chronic tuberculosis 
of the testicle is tuberculous in nature 

Treatment — In the earlv stage it will be impossible to fore* 
tell the se\ enty of the attack and the patient should m all cases 
be confined to bed Calomel 4 gr is gncn followed by a smart 
salme purge while local treatment of the urethra if this lias 
preceded the attack should at once be discontinued A low diet 
should be prescribed with plenti of fluid and if the pain is seiere 
a hypodermic injection of morphia should be gi\en The scrotum 
should be supported this may be done by means of a well fitting 
suspender or by a sand bag or cushion of wool or other material 
placed between tbe thighs or bv slrngmg the scrotum in a tn 
angular bandage the base of which is earned transversely below 
the scrotum and the ends tied to a waistband while the apex js 
brought forwards o\ er the scrotum and penis and folded o\er 
the waistband in the middle line a slit being made through 
which the penis protrudes The testicle mu also be supported 
on a piece of adhesn e plaster 4 ui wide earned across from thigh 
to thigh or a well padded tray of cardboard may be made with 
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a semicircle cut out of the upper border to embrace the base of 
the scrotum, and slung round the waist 

During the first twenty four or thirty six hours a small bag 
of finely crushed ice applied to the testicle gives great relief If 
this is not obtainable or is unsuccessful m relieving pain, and in 
any case after the first few hours, hot fomentations of bone lotion, 
or lead and opium lotion should be applied, and changed every 
hour or two hours Extract of belladonna m glycerin {equal 
parts) mar be painted on er the scrotum and fomentations applied 
over this Diathermy, when it is available provides a useful means of 
heating the testicle, and is often remarkably effective in relieving pain 
Guaiaco! has been recommended in the acute stage An oint- 
ment containing 0-10 per cent is applied daily, care being taken 
not to cause dermatitis Tucker recommends the local application 
of a saturated solution of magnesium sulphate on gauze kept 
constantly wet with the solution The following ointment is 
recommended by Maurange Methyl salicylate 20 parts guaiacol 
parts, lanohue 15 parts, vaseline 25 parts , this is applied after 
shaving the scrotum, and is covered with cotton woo! a double 
apica woollen bandage being then applied over all Painting the 
scrotum with mtrate-of silver solution, 10 per cent , has been 
found useful If acute hvdrocele is present some relief of pain 
may be obtained by tapping it with a fine trocar 

Puncture of the testicle at one tune much in vogue, is now 
only used as a means of relieving pain m very acute cases 

When the pam and tenderness in a sev ere attack ha\ e subsided 
the fomentations may be discontinued In this and the later 
stages potassium iodide given internally and applied locally as an 
ointment (half strength of the unguentum potassu lodidi BP) 
is of considerable value Iothion (containing 80 per cent iodine 
With equal parts of lanoline and vaseline) has been recommended 
The tune during which the patient is confined to bed vanes 
with the seventy of the attack, from ten to fourteen days is 
usual m a moderately severe attack The application of a Julien 
suspender, by which pressure may be applied by means of packing 
enables the patient to get about sooner when this is imperative 
A relapse of the epididymitis is not uncommon if the patient is 
allowed to leave his bed too soon , this should be guarded against 
Operative treatment of acute epididymitis has been recom 
mended by various observers Bazet advised epididymotomy and 
packing of the wound with ichthy ol and gljcenn (10 per cent ) 
and Belfield advocated incision and drainage Baemamann in 1903 
treated 28 cases by puncture Jleltzen advocates decapsulation 
of the epididymis 
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Hagncr makes an incision 2 in long at the junction of the 
testicle and epididymis and opens the tunica -vaginalis The 
testicle and epididymis are delivered and the cptdidvmis punc 
tured m many places with a knife If pus escapes the opening 
is enlarged and the cavity washed out -with antiseptic solution 
by means of a fine pointed syringe The tunica vaginalis is washed 
and drained The wound heals in ten dais Hagncr operated 
in 25 case3 and claims that the pain at once disappears and the 
duration of the disease is shortened 

Puncture of the inflamed epididymis with a hypodermic necdlo 
has also been advocated 

In the aubicute stage strapping the testicle is sometimes 
employed Thi3 is earned out by a number of short strips of 
adhesive plaster applied from behind forwards and from above 
downwards and crossing each other along the front of the 
testicle The first strip confines the testicle to the lower extremity 
of the scrotum the o there apply gentle pressure oier it 

Recurrent attacks of acute epididymitis may complicate catheter 
life m cases of enlargement of the prostate or other conditions 
where sepsis is present in the deep urethra \\ here other methods 
of treatment has e failed sasectoms Ins been practised with success 
In chronic epididymitis the inflammatory nodule is situated 
at the lower end of the cpididvmis This mav be bilateral or 
the second testicle may be poorly de\ eloped and azoospermia 
results In sterile mama 0 es the fault lies with the male partner 
in over 15 per cent of cases and in a large number of these there is 
azoospermia due to chrome epididymitis of the globus minor 
For such cases Martin has introduced the operation of epi 
didymo \asotom\ by which an anastomosis is formed between the 
vis deferens and the head or upper end of the cptdilymts The 
testicle is ev] osed and delivered from the scrotum and the head 
of the cpididvmis and the adjacent portion of the vas is exposed 
by incising the coverings of the testicle The most convement 
method is to open the tunica vaginalis when the globus major 
will be found lying in the cavity at the upper pole of the testicle 
The vas is drawn through an opening in the tunica vaginalis at the 
ley el of the globus major V portion of this part of the epididymis 
is excised when a milky fluid will ooze from the cut surface this 
contains motile spermatozoa The \as is incised longitudinally 
and its lumen opened the edges of this incision are stitched to 
the edges of the wound m the epididymis Martin m>ed fine silver 
wire I hay e found fine catgut sufficient for the purpose but the 
silver wire is preferable as it passes readily through the eye of 
the finest needle The operation requires delicacy of touch hut 
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presents no great difficulty The needles must be rounded and 
very fine, as the wall of the \as cuts very easily. Before under- 
taking the operation the urethra, prostate and seminal vesicles 
must be examined, and any disease of these organs— such as stric- 
ture, chrome prostatitis, or seminal \e*jcnhtis — treated Where 
there is chronic prostatitis of a severe grade the operation is contra- 
indicated, as it is certain that it would be unsuccessful. 

Martin records several eases I hare performed the operation 
m five cases Motile spermatozoa have been found m the seminal 
fluid after the operation where previously azoospermia existed 
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ORCHITIS 

In orchitis there is inflammation of the testicle proper This 
may be combined with epididymitis, or it may follow an attack 
of epididymitis (epididymo-orchitis), but more frequently it occurs 
independent) 

Etiology. — A urethral form of epididvmo orchitis following 
gonorrhoea or complicating stricture, enlarged prostate, etc, is 
rarely observed Injury, as from a blow or a lack, is the most 
frequent cause Orchitis occurred in 5 6 per cent of cases of 
operation for varicocele recorded by Corner and Nitch Orchitis 
is the form of inflammation of the testis which follows metastatic 
infection, as m mumps, typhoid fever, smallpox, scarlet fever, 
influenza, malana, and tonsillitis The pain is usually severe, 
but it may be a dull, persistent aching radiating along the cord 
and into the lorn and back The testicle is enlarged aud ver) 
tender, and may sometimes reach the size of a goose’s egg ft 
is smooth, firm, and of uniform consistence, and the epididymis 
can be felt on its posterior aspect The temperature is raised, 
and occasional!) there is high fever 

There is no difficulty in differentiating orchitis from epididy- 
mitis by palpation H)drocele is excluded by the absence of 
translucency I 

Symptoms. — In mumps the testicle becomes affected about 
the sixth or eighth day, when the swelling of the glands is sub- 
siding It occurs in boys and joung adults, and is extremely 
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rare in childhood and old age I hare seen a case of orchitis of 
this nature in a man of 58 years in whom the general symptoms 
were verj pronounced, and the local symptoms comparatively 
insignificant In 23 cases of mumps in an infantry battalion, 
Kocher found 7 complicated with orchitis and at the same time 
there were 4 cases of primary orchitis 0rcluti3 occurred m 9 out 
of 23 cases of mumps in schoolboys ob erved b\ Dukes The 
onset of orchitis is preceded by a n«e of temperature The testicle 
is moderate!} enlarged and tender The amount of pain vanes, 
it may be slight or \ era severe The cpididvmis and cord escape 
After about four davs the swelling subsides and quickU dis 
appears The second testicle mav be attacked when the jnflam 
motion in the first is subsiding In some cases the swelling of 
the sahvorv glands is slight in the case just related it had been 
o\ erlooked until close questioning elicited a Listen. of sight 
swelling In «ome epidemics of mumps orclutis has occurred when 
no trace of swelling of the salivary glands could be found In such 
cases high fever and marked nervous symptoms mav be present 
Atropb) of the tcaticlc follows m a considerable proportion of 
cases It is more frequent after the orclutis of mumps than in 
any other form , Kocher found it in over one third of such case* 
Typhoid orclutis mav occur during the course or convalescence 
of the disease the latter being the more frequent There is a n«e 
of temperature and occasionally a ngor The local sv raptoms mav 
be sight and the course is usually rapid Atrophv is a rare sequel 
Orchitis occurring during other specific fevers requires no 
special description 

Hydrocele is absent in orclutis Suppuration is not infrequent 
in orchitis complicating specific fevers Mien the temperature 
remains high and the testicle enlarged and tender, the formation 
of an abscess may be suspected 

Treatment is similar to that of epididymitis Puncture of 
the testicle at one time largely practised is now abandoned 
When an abscess is suspected an incision into the bodv of the 
testicle should be made , protrusion of the testicular gland tissue 
together with inflammatory material (hernia testis) frequently 
follows H ith antiseptic dressing and pressure applied with adhe- 
8iv e strapping this will heat 
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CHAPTER LWI 

SYPHILIS OF THE EPIDIDYMIS AND TESTICLE 

SYPHILITIC EPIDIDY 3 IITIS 

TffE epididymis is rarely affected Two forma of syphilitic epi 
didymitis have however been obscrv ed (a) In the secondary or 
sometimes in the tertiary period a subacute or chrome epididymitis 
develops m the globus major and may spread o\er the whole 
of the organ The globus minor is rarely affected nor is the body 
of the testis wvohed The swelling is bard and painless and 
usually bilateral and appears m the third or fourth month some 
times at a later date ( 6 ) Small gummata arc in rare cases found 
in the epididymis in the tertiary stage The diagnosis of syphilitic 
epididymitis is made br the absence of urethral disease the slow 
painless development the history of svplulis and the effect of 
antisvphihtic treatment 

SYPHILITIC ORCHITIS 

Syphilitic orchitis occurs during the tertiarj stage usual!} two 
or three years after the mfcction rarelj at an earlier period (four 
to six months) It either tabes a diffuse form or develops as a 
localized gumma Active syphilitic lesions maj be present when 
the syphilitic orchitis develops or the affection of the testicle 
may be the solitary manifestation of syphilis 

Pathology — The testicle is very often affectel fa} generalized 
syphilis In tertiary syphilis gummata may develop m the testicle 
but this though a readily recognized syphilitic manifestation is 
compantne)y rare A gamma forms a bard swelling in the testicle 
which is distinguished with difficult} from a neoplasm In the 
early stages a gumma is greyish red hut later becomes } ellowish 
white and fibrous "When central caseation has occurred the 
histology may reseml le that of a tuberculous lesion because of the 
presence of giant cells at the periphery of the necrotic tissue 
A much commoner manifestation of syphilis 13 a diffuse mfiam 
matorv lesion but this usual!} gives rise to no symptoms The 
lesion 13 essentially a slow progressive fibrosis resulting m a destmc 
tion of the seminiferous tubules and replacement with fibrous 
tissue The disease causes no enlargement of the testjele — m fact 
8^0 
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m the later stages there tna\ be actual atrophj — but the charac 
ter'stic change is an increasing hardness of the testicle, accompanied 
bv a loss of normal testicular sensation when the testicle is palpated 

The cut 6urfaco of a syphilitic testicle does not differ greatly 
from the normal, the chief features being a thickening of the 
tunica albuginea and the fibrous septa w hich divide tho testicle into 
compartments Sometimes a syphilitic testicle maj be recognized 
by the fact that on section the cut surface remains perfectly flat, 
whereas m a normal testicle the tubules bulge forward in between 
the fibrous tissue septa 

The microscopic appearances varj with the stage of the disease 
The first stage an infiltration with spirochetes lymphocytes and 



I tg 250 — Gumma of testicle and hjdrocele 


pla«ma cells as a result of which a vigorous fibroblastic proliferation 
sets in The newlj formed connective tissue becomes more and 
more fibrous and compresses the seminiferous tubules, the cells 
of which show degenerative changes and become desquamated into 
the lumen of the tubes The last stage js atrophj and fibrous 
tissue replacement of the w hole testicle Syphilis is the commonest 
cause of fibrosis te3tis It is not however, the only cause, for a 
similar fibrotic atrophj maj result from other varieties of orchitis 
and ev en from arteno sclerosis 

A gumma may soften, form adhesions with the skin of the 
scrotum and break throigh on the surface A deep, crater like 
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ulcer with greyish, white base is now formed (Plate 58, facing p 918), 
or a fungatmg mass consisting of granulation tissue and necrosing 
testicular tissue may protrude (hernia testis) 

In congenital syphilis diffuse orchitis may occur 
Symptoms. — The testicle becomes slowly and painlessly 
enlarged Rarely the onset is sudden and the enlargement rapid, 
and there are pam and tenderness 

One testicle is affected, and the organ becomes greatly enlarged 
A. small hydrocele is frequently present The testicle is oval, and 
may Bhow one or more nodules, which are firm or hard Testicular 
sensation is absent 

Diagnosis. — There is rarely any difficulty in distinguishing 
tuberculosis This affects the epididymis and not the body of 
the testicle until a very late stage , it is rarclv accompanied bv 
hydrocele, and there are tenderness and testicular sensation The 
formation of sinuses which heal and reopen is characteristic of 
tuberculosis. Tuberculous nodules may- be found along the vas 
deferens or elsewhere in the genital organs From new growth 
of the testicle the diagnosis is made by the history of syphilis and 
the effect of antisyphilitic treatment A new growth is more 
nodular and less uniform in consistence, being soft m some parts 
and hard m others The cord is frequently thickened 

Treatment. — Rapid improvement usually takes place under 
antisyphilitic treatment including liberal doses of iodides Should 
any doubt remain in regard to the diagnosis between syphilitic 
and malignant disease, the testicle, which is already functionless, 
should be removed 
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TUBERCULOSIS OF THE EPIDIDYMIS AND 
TESTICLE 

The epidtdvmw is first attacked, the body of the testicle becoming 
involved later This forms the primary focus in the genital organs 
in a large proportion of cases of genital tuberculosis (sec p 731) 
In children the body of the testicle is more frequently affected 

Etiology. — The disease occurs between the ages of 13 and 30, 
but may develop in adult life and even in old age Of 100 cases 
of genital tuberculosis under my care the genital 8} stem was 
affected alone in £50, the genital and urinary systems in 37, the 
genital system with tuberculosis elsewhere (lymph glands, joints, 
aertebrm, lungs) m 13 Of the 100 cases the cpididvmis was 
affected in 72 and in 20 it was the only organ affected, in 10 it 
was affected with the prostate in U with the seminal vesicle, 
and in 10 with the prostate and semunl vesicle The tuberculous 
epididymitis uhere this organ only was affected, was unilateral 
in 17 and bilateral m 9 , where other parts of the genital system 
(seminal vesicle prostate) were affected the disease was bilateral 
in 15 and unilateral m 31 

There is usually a history of tuberculosis m the familj , and 
frequently there arc obsolete and occasionally activo tuberculous 
foci in other parts of the body 

A history of injury is conunouly obtained and experimental 
work on animals has shown that mjurv is an important factor 
in the etiology of tuberculosis of the testicle 

Previous infection with the gonococcus is believed to pre 
dispose to the development of tuberculous epididymitis In the 
majoritv of cases there has been no gonorrhoeal epididi mitts, and 
in many no gonorrhccal infection of the urethra Han} cases in 
which the onset is aery acute and the diagnosis of preceding 
gonorxhceal epididymitis is made, are probably instances of acute 
tuberculous epididymitis, the disease becoming chronic after some 
weeks 

Pathology. — The bacilli mar be conveved by the blood stream 
and deposited m the capillaries of the epididymis, or invasion of 
the epididymis by way of the vas deferens may occur where the 
disease is secondary to tuberculous prostatitis 
802 
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Kenneth "Walker has adduced evidence in support of the view 
that the tuberculous infection commences in the prostate and 
spreads along the lymphatics of the cord to the lower end of 
the epididymis The distribution of the tuberculous tissues, he 
holds, suggests two opposing waves of infection— a primary one, 
travelling from the prostate along the lymphatics to the epididy- 
mis , and a secondary one, m the lumen of the a as and passing from 
the epididymis towards the prostate, due to the flow of infected 
secretions from the diseased epididymis 

The tuberculous process does not differ from that found else- 
where Giant cell systems ore abundant, and bacilli may be 
found At first there is usuallv a single nodule, which spreads 
until the whole epididymis is involved, the organ containing a 
number of caseous nodules or a single irregular caseous ma«s 
Either the head or the tail of the epididymis may he affected, the 
latter rather more frequently than the former The tuberculous 
nodule may soften and break down , the skin becomes adherent 
and thinned, and the abscess ruptures on the surface, forming 
a fistulous tract, or more rarely a deep crater like ulcer In 
the late stage the testicle becomes involved and is the 6eat of 
caseous masses, especially near the rete testis, and there are scat- 
tered tubercles throughout the substance of the gland (Plate 50 ) 
If suppuration occurs and the abscess ruptures on the surface, a 
mass of granulation tissue and degenerating testicular Bubstance 
may protrude and form a hernia testis 

Symptoms. — There are two clinical varieties of tuberculous 
epididymitis — (1) acute and (2) chronic 

1 Acute tuberculous epididymitis occurs comparatively 
frequently. It is not uncommonly mistaken for gonorrhoea! epi 
didymitis, in spite of the patient’s protests that no nsh of infec 
tion has been incurred There 18 sudden acute pain in the testicle, 
the epididymis is tender and rapidly swells, and m two or at most 
three days has reached a large size There is often a purulent 
urethral discharge, due in most cases to tuberculous prostatitis. 
Tubercle bacilh may be found in this discharge After some weeks 
softening appears at one part of the epididymis and an abscess 
forms and bursts After this the epididymitis assumes a more 
chrome form 

The points which distinguish acute tuberculous epididymitis 
from gonorrhoeal epididymitis where there is a possibility of recent 
or old gonococcal infection are . (1) The pain and tenderness are 
usually less acute , (2} there is abscess formation , (3) tuberculous 
lesions are present in the prostate, seminal vesicles, the second 
epididymis, or urinary organs , (4) the discharge is more watery 
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and the urethral symptoms are slight or absent , (5) tubercle 
bacilli may be found in the discharge and gonococci are absent 
2 Chronic tuberculous epididymitis — V nodule develops in 
sidiously in the tail or in the head of the cptdidymis The attention 
of the patient may be attracted to it by some slight injur}, when 
a nodule the size of a pea or bean 13 discos ered , this is tender, 
hard and either irregular in shape or smooth Later the whole 
of the epididvmis becomes involved and forms a hard irregular, 
craggy mass lying vertically on the bach, of the testicle 

Hydrocele is usually absent but a small quantit} of clear or 
fiocculent fluid 13 present in the tunica vaginalis in about one 
third of the case3 Adhesions between the walls frequently form 
The tubercle bacillus is rarely found in the fluid The vas deferens 
is irequentl} invaded and may show a senes of small nodular 
thickenings or a uniform thickening, or there may be nothing 
clinically to show that the duct is invaded but microscopic 
sections reveal that it is tuberculous There are tuberculous 
nodules in the seminal vesicles in 10 4 per cent of cases, and in 
the prostate in 22 2 per cent 

Urinary tuberculosis is a frequent complication , it occurred in 
37 per cent of m) cases It is not unusual to find tuberculous 
epididy mitis with tuberculosis of one kidney, usual! von the same side 
The gemtal function of the testicle is destroyed earlv in the 
disease by blochng of the vas deferens When the disease is 
bilateral the patient is sterile 

Diagnosis —The diagnosis of chrome tuberculous epididymitis 
is made on the following points (1) The insidious onset , (2) the 
absence of acute inflammation , (3) the hard irregular, well 
defined nodules (4) the breaking down and formation of sinuses 
which heal and again break down , (5) the presence of tuberculous 
nodules m the vas deferens and elsewhere in the gemtal organs , 
<6) tuberculosis of the unnar} organs or elsewhere in the body, 
(7) a tuberculous famil} history A fibrous nodule remaining 
after acute epididymitis of urethral origin is smooth tough, and 
ill defined and there arc no nodules elsewhere In syphilitic 
affections the body of the testis is affected and the epididymis 
remains free 

Course and prognosis. — The tuberculous nodule frequentlv 
breaks down and the abscess ruptures forming a sinus on the skin 
of the scrotum After discharging for some months or years 
this may heal Later there is reaecumulation of fluid and the 
fistula again opens, and this may be repeated many times 

The progress is usually very slow, and spontaneous healing of 
the lesion mav be observed the craggy mass softening and shrink 
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mg, and only a tough thickening of the epididymis remaining 
At some future date the disease may agatn become active, or fresh 
tubercle may develop m the second epididymis or other genital 
organs 

Acute tuberculous epididymitis subsides after a few weeks 
to a chronic form not infrequently after the rupture of an abscess 

The course of chronic tuberculous epididymitis is slow and 
usually extends over many y ears The disease does not, however, 
remain localized to one epididymis In a few mouths or after a 
year or more, a tuberculous nodule appears in the second epi 
didymis At this time nodules will very frequently be detected 
in the prostate, and m one or both seminal vesicles 

Tuberculous disease of the kidney, either on the same side as 
the affected epididymis or on the opposite side, may supervene, 
or the bladder may become infected from the prostate or seminal 
vesicles In some cases the genital tuberculosis becomes quiescent, 
and occasionally it completely disappears so that no trace of it 
can he discovered in the epididymis, a healed fibrous track 
leading to a depressed scar being the only evidence of bygone 
diseaso 

In other cases, after remaining quiescent for many years the 
tuberculous process awakens to renewed activity in the epuhdy 
mis, or fresh tuberculous deposits appear m the genital organs or 
elsewhere 

Genital tuberculosis is a comparatively mild form of tuber 
culosis and is not in itself dangerous to life the chief danger w 
the involvement of the unuary organs Tuberculous meningitis 
is a rare sequel 

Treatment. Non-operaUve treatment includes providing 
a liberal and nutritious diet and giving cod liver oil, iodides 
(syrup of the iodide of iron, 1 teaspoonful thrice daily m milk), 
iron and arsenic 

The testicle should be supported in a w ell fitting suspensory 
padded with cotton wool, and all possible causes of injury, such 
as bicycle- and horse-riding should be interdicted Local apphea 
tions such as Scott 8 dressing are worthless Residence m a warm 
climate is beneficial 

Tubercultn treatment can claim many successes In a large 
number of cases the tuberculous nodule diminishes m size, becomes 
less hard and irregular, and eventually soft and difficult or 
impossible to detect Tins improvement takes place rapidly 
in some cases but more usually slowly, and the treatment lasts 
a year or longer In some cases especially the more acute an 
abscess forms, and after this is opened healing takes place Tko 
3d 
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dosage commences at mg (TR) and nses slowly to Tt 'ii 

or even mg 

Operative treatment consists in — 

1 Conservative measures 

2 EpididyTncctomy 

3 Castration 

1 Conscnaltvc measures consist m opening and scraping 
abscesses as tbej appear, but no attempt is made completely to 
eradicate the disease The wall of the cavity is rubbed with 
iodine solution or dusted with iodoform and lightly packed with 
gauze These measures are used coincidentally with treatment 
by tuberculin and other general treatment 

2 E ptdidymeciomy consists w removal of the epididymis and 
preserving the testicle An incision 2J in long is made from 
the external abdominal ring downwards o\cr the testicle If the 
organ 13 adherent to the skin of the scrotum or if a sinus exists, 
this part of the scrotum is excised The testicle is delivered from 
the wound and turned m wards, and the epididymis exposed bv 
incision of the coverings Care is taken to interfere as little as 
possible with the blood vessels and the arterial supply of the 
testis which enters the organ at the upper end of the epididymis 
is carefully preserved Ihe epididymis is freed by blunt dis 
section and detached from the testis commencing at the lower end 
The attachment of the globus major to the testis 13 cut across 
the blood vessels being a\ oided and the epididymis is detached 
The vas deferens is now isolated as far as the internal abdominal 
ring the inguinal canal being opened up if necessary, and hga 
tured After all bleeding points have been tied and the inguinal 
canal repaired the wound is closed The advantage of this opera 
tion is that the body of the testicle is not removed and its internal 
secretion is preserved When one testicle only is affected this 
is not of such great importance as when the disease is bilateral, 
but the probability of future infection of the second epididymis 
must always be borne in mind The loss of a testicle occasions a 
certain amount of psychological shock to a patient, and if a year 
or two later he discovers that the disease which occasioned his 
loss is now invading the re mainin g testicle, he 13 likely to become 
much depressed If, however, he has only suffered an epididy 
mectomy he will face the prospect of another operation with 
equanimity since so far as he is concerned, the epididymectomy 
has deprived him of nothing Kenneth Walker states that in over 
50 per cent of cases of genital tuberculosis the epididymis of the 
opposite side sooner or later becomes involved, and adduces this 
as an argument that genital tuberculosis is a descending infection 
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from a focus m the prostate or vesicle Since neither epididymec 
tomy nor orchidcctomy affords any protection to the opposite 
epididymis, he recommends that the healthy epididymis be removed 
at the same time as the unhealthy As an alternative measure, 
the vas on the sound side may he tied Keyes is of the same 
opinion. 

In the common form of chronic tuberculous epididymitis 
the disease is confined to the epididymis and the body of the 
testicle is only affected at a late stage In subacute and acute 
cases the body of the testicle is more likely to be affected, and m 
this event an orchidectomy may have to be carried out 

When an isolated tuberculous nodule exists or when the whole 
epididymis is converted into a very bard, well defined mass and 
the testicle is soft, it is unlikely that the body of the testicle is 
invaded , but when the limitation of tho disease is indefinite and 
its attachment to the testicle broad, spread to that organ may 
be surmised It is frequently impossible, however, to make an 
accurate diagnosis as to the mvohement of the testis 

Permission to sacrifice the whole testicle should it become 
necessary, must therefore be obtained before commencing the 
epididymectomy Necrosis of the testis from interference with its 
blood supply has been recorded, but should be a rare event if tbe 
operation has been properly earned out 

3 Castration —Removal of the testicle may be commenced 
by isolating and tying tbe cord, or by dissecting out the testicle 
and then tying and sevenng the cord Of the two methods tho 
former 13 the better Tho perns is fixed to the opposite groin 
with a stitch , an incision is made about 2 m long with its centre 
a little below tbe external abdominal nng and the ring defined 
The external oblique aponeurosis is slit up as far as the internal 
nng and the cord isolated and transfixed with strong catgut 
The two halves are carefully tied, one of the ligatures being finally 
passed round the whole cord and tied The cord is cut across 
£ is htjSew the hgaivre t the Sewer end of it as stopped down 
wards and the testicle dislocated from the scrotum and removed 
together with any portion of the scrotum which is adherent The 
inguinal canal is now closed as in the radical operation for hernia, 
all bleeding points being carefully secured and a small dram 
placed id the lowest part of the scrotum for two days in case of 
oozmg Should the vas deferens be diseased at the internal nng 
jt may be dissected up for some distance to the side of the bladder 
before tying the cord, and then tied and cut 

Von Bungner has introduced a method of forcible avulsion of 
the vas deferens by which the duct is pulled upon until it givea 
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way at some point m the pelvis Four fifths of the length of the 
v as can thus he remov cd, and, according to von Bungncr, the deeper 
part is frequently found diseased, although no cvidcnco of this 
could previously he obtained by the finger Serious hemorrhage 
in the depth of the pelvis has followed thi3 operation in a number 
of cases, and it is not recommended Moreover, Kenneth Walker, 
as a result of examining a large number of specimens of genital 
tuberculosis, has stated that the brunt of the disease falls on the 
proximal and distal portions of the \as, and that the middle third 
of this structure as a rule is unaffected If this is so, it constitutes 
an argument against the adoption of a on Bungncr’s method 
More extensive operations have been practised by Villcneuvc, 
Young, Pauchet, Marion, Loughnane and Is itch, with the object 
of removmg the whole tuberculous genital sjstem 

Pauchet first hjs open the inguinal canal and isolates the 
vas deferens as far as the neighbourhood of the seminal vesicle, 
cutting it with the cauterj between two ligatures The inguinal 
canal is now closed and the si in wound prolonged into the scrotum 
If the epididymis alone is tuberculous the testicle is preserved, 
otherwise castration is performed A transverse prerectal perineal 
incision is made, and the prostate and seminal vesicles are exposed, 
and both removed if the} are tuberculous Young removes the 
vesicles aud a portion of the prostate b} a suprapubic T shaped 
incision and separation of the peritoneum from the bladder Such 
operations arc onl) called for in exceptional cases of advanced 
genital tuberculosis 

Bilateral castration Las a very deleterious effect, especially on 
older patients The} lose interest in their affairs become indolent, 
irritable, and morose, and in some cases demented and maniacal, 
and some have committed suicide It is possible also, judging 
from experiments on dogs, that the loss of the internal secretion 
may render the patients less resistant to the tubercle bacillus 
Choice of treatment and results. — 'If tuberculous disease 
is apparently limited to one epididymis and cpidid}mcctomy or 
castration is performed no further development of the disease 
may take place In a considerable number of cases, however, 
the second epididymis becomes tuberculous, or nodules develop 
m the prostate or seminal vesicles, cither soon after the operation 
or after a period of some } ears 

W hen one epididymis is affected together with the prostate 
and seminal vesicles, removal of the epididymis or castration is 
followed by marked improv ement, and frequently by disappearance 
of the prostatic or vesicular disease 

Removal of both testicles m bilateral disease does not prevent 
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the development at a later date of renal tuberculosis, or neces- 
sarily cause arrest in the progress of prostatic or vesicular disease, 
although it has an undoubted influence in causing the arrest of 
disease which is present, and preventing the appearance of fresh 
infection Roberts reports favourably on the use of X ray therapy 
m dealing with residual prostatic and vesicular foci after epididy- 
mectomy or castration. 

Of 45 cases of castration collected by Konig the prostate or 
vesicles were involved in 31, one testicle being affected m 17 and 
both in 14 Of the 17 cases in which one testicle was involved 
14 were followed for over two years, and there were 10 complete 
cures, 1 case of improvement, and 1 death Of the 14 bilateral 
cases 9 were cured, 2 improved, and 2 died 

Of 26 cases of epididymcctomy recorded by Dimitresco 13 were 
traced for from one to nine years There were 11 complete cures 
— 7 unilateral, 4 bilateral 

Tuberculin treatment gives good results in chronic tuberculous 
epididymitis, and may be used cither alone or for the treatment 
of prostatic or vesicular disease after remo\al of the tuberculous 
epididymis In every case, whether surgical measures have been 
adopted or not, gcneril treatment in the nay of diet, fresh air, rest, 
and, when possible, residence m a suitable climate, must be advised. 

My practice is to treat chrome tuberculous epididymitis with 
tuberculin and to limit operate o procedures to opening and scraping 
abscesses when they ansc If the disease appears to be spreading 
in spite of the tuberculin treatment epididymcctomy is performed, 
and if it is already very extensive or has involved the testicle 
this organ is removed I have not found it necessary to perform 
extensive operations for the removal of the pelvic portion of the 
vas deferens 
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CHAPTER LXVIII 

NEW GROWTHS OF THE TESTICLE 

New growths of the testicle are comparatively rare Howard 
collected 05 cases in 110 000 male patients (0 OG per cent ) admitted 
to the London Hospital m twentj jears 

Etiology. — The ctiologj of testicular new growths is unknown, 
but certain facts related to their development are recognized 
There is a definite history of recent injury in about one-quarter 
of cases Venereal disease lias no relation to the occurrence of 
new growth 

The average age is a little over 30 years The testicle has 
been the seat of new growth m an infant and m patients over 
80 years The “ fibrocystic ” growth occurs between the ages of 
25 and 35 Each testicle is about equally affected, and with the 
exception of a single case of lymphadenoma (Honod and Tenllon) 
the condition is unilateral A previous history of trauma is frequent 
(38 per cent in a senes of 70 malignant testicles collected by Rea) 

It is generally held that malignant disease occurs frequently 
in an imperfectly descended testicle The London Hospital 
statistics support this view Of 57 cases 0 occurred in retained 
testis (15 7 per cent.) This agrees with Rea’s figures for 76 cases 
of malignant testicle m which there were 11 cases of nndcscendcd 
glands (14 per cent ) The retained testis may he within the 
abdomen, m the inguinal canal, or just outside the external 
ring 

Pathology — Tumours of the testicle may be divided into two 
mam groups (I) The seminomas or spermatcK^rtomas, arising from 
the differentiated germinal epithelium, and (2) the cmbiyomas or 
teratomas arising from undifferentiated totipotent germ cells No 
farther subdivision of the seminomas is necessary, but the 
embryomns or teratomas can be divided according to their gross 
or microscopic characters into the dermoids, the mixed tumours 
(fibro cystic disease), the chorionic carcinomas, and the various 
types of carcinomas and sarcomas which may develop within a 
pre existing teratoma 

Seminomas — The term seminoma was introduced by Chevasau 
in 190G to describe testicular neoplasms derived from germinal cells 
The tumour arises m the body of the testicle and forms a soft, 
870 
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homogenous, pinkish -white mass, sometimes “encephaloid” in 
character Typically, the tumour is uniform in consistence, cystic 
areas only occur as the result of degeneration It may he divided 
into lobules by septa of tougher tissue The tumour consists of 
rounded or polygonal cells, either large or small with hyperchromatic 
nuclei The cells are extremely fragile and the cytoplasm may 
shrink, leading to gaps which are really due to improper fixation 
The general arrangement of the cells is m small clumps or 33 3 
diffuse infiltration The appearances often resemble a sarcoma, 
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Embr}oma6 or teratomas — Cells capable of producing an 
entire embryo are normally present m the testicle A tumour 
arising from such totipotent germ cells maj contain derivatives 
from all three of the primary germinal Layers Such tumours are 
Inown as teratomas or embryomas (PLitc r >7 ) In these tumours 
the epiblast may be represented by stratified epithelium, hur, teeth, 
retma, or none colls, the hypoblast by granular acini lined by 
columnar epithebum, the mesoblast bj round or spindle-celled 
conncctne tissue, unstnpetl, stnpcd, or cardiac muscle These 
different structures maj be grouped round a cellular stroma, often 
undifferentiated and bearing a close resemblance to sarcoma There 
is a great variety both in the gross characters and histology of tera- 
tomas In some cases the tumour cells mi) be well differentiated 
forming structures closel} resembling those of the adult body In 
other cases one type of cell predominates and it m3} be difficult to 
find representatives of the other germinal layers 

All testicular teratomas are to be regarded as mabgnant tumours, 
but for descriptive purposes it is convenient to recognize different 
types, such ns dermoid cysts, mixed tumours (fibro-cystic disease), 
the teratogenous carcinomas, the chorionic carcinomas, and the 
sircomas 

Dermoid — The dermoids arc lntratcsticuhr cyst3 lined b} 
stratified epithelium and containing sebaceous material or hair 
The} are chief!} cpiblastic in origin but careful dissection may 
reveal an intrac}Stic projection containing nerve tissue, and repre- 
sentatives of the other two germinal layers Miliginnt change 
ma} occur, resulting in carcinoma, as m the case described by 
Barrington 

Testicular dermoids closely resemble the much commoner 
ovarian dermoids They are, however, the rarest form of testicular 
teratoma This ma} be due, as Jvicholson has suggested, to the fact 
that a testicular dermoid has to overcome the resistance of tough sur 
rounding tissue, whereas m the ovary th n cystic shape is more easily 
developed because the ovarian dermoid arises in a Graafian follicle 

Mixed tumours {jibro-cystic disease) — In this v ariety of teratoma 
the characteristic form is a large firm tumour enclosing several 
cysts Microscopic examination shows structures derived from all 
three germinal la} ers, but the cell groups have little resemblance 
to adult organs As a rule hypoblastic or mesoblastic tissue 
predominates, cartilage being a common and castl} recognizable 
constituent Mixed tumours begin in the rete testis They grow 
slowly and flatten out the epididymis behind and the testicle in 
front Histologically the} appear to be berugn, but either carci 
noma or sarcoma may develop in a mixed tumour 



Solid embryoma of testicles operation specimen A 
thin layer of testicular tissue ran be seen surround 
Ing the growth (P 872 ) 

Plate 57 
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In all cases of testicular dermoi 1 or mixed tumours a careful 
search, must be made for histological evidence of malignancy 
Even when this cannot be found and the tumour judged hj micro 
Bcopic characters, appears to be benign it may spread by lymphatic 
mctastascs Cases have been described m which even the m^ta 
Stases were composed of well differentiated cells which did uofc give 
the impression of malignancy 

Terafogenous carcinoma — When carcmoma develops m a tori 
toma the raahgnmt area appears on section ns a much more cellular 
structure than the original tumour, pink or jcllowidi vvhito in 
colour Later the growth of the carcmoma nnj almost obliterate 
all traces of the parent teratoma 60 that the tumour is soft and 
homogenous throughout Fmall} the tumour raav appear to bv a 
pure carcmoma and several sections from different regions mav 
have to be searched before anj other tumour tissue is discoverel 

Chorionic carcinoma or chonoma — V chorion carcinoma of the 
testicle is a tumour in which the epiblastic elements of a tervtonn 
have assumed malignant characteristics the tumour arising from 
ceU» which hnv c developed into trophoblastic tissue Such tumours 
are soft and hemorrhagic with central necrotic areas Microscopic 
examination shows hyperehromatic multmucleated protoplasmic 
masses often projecting into the lumen of a vein- Associated with 
these syncytial masses are areas of lighter staining cells of Langhan s 
type Derivatives of the other two germinal layers may often be 
found m the tumour In a case described by Joan Ross a small 
chorion epithelioma of the testis gave rise to pulmonary metastases 
consisting of typical chonoacpithehoma whereas m the cervical 
glands the metastases consisted of columnar epithelium and other 
structures 

Sarcoma — Many tumours which formerly were regarded as 
sarcomas of the testicle would now be classed as seminomas 
There remain however occasional tumours which have the typical 
histology of round spmdle or lymphosarcomas and there are 
probably examples of malignant change occurring in the meso- 
Elastic elements of a teratoma Like other varieties of sarcoma 
testicular sarcomas are disseminated by the blood stream rather 
than by lymphatics 

Spread —Spread to Ijunph glands takes place early Those first 
affected are the lumbar glands which, he along the inferior vena 
cava and aorta and extend from the bifurcation of the aorta as high 
as the renal arteries The inguinal glands are sometimes affected 
without any involvement of the scrotal tissues Bland Sutton 
mentions a case in which a fibro-cystic growth formed a meta 
stasis by way of the thoracic duct m a gland in the neck 
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New growths taking origin in the epididymis are very rare 
Howlands and Nicholson describe a case of squamons celled car- 
cinoma of the epididymis Kenneth Walker, ilachie and Simpson 
report similar cases 

Symptoms. — In the early stage there is neither pain nor di3 
comfort, but as the growth increases m size the patient complains 
of the weight of the testicle, and there is dragging pain along the 
cord, passing up to the grow , there is also pain m the loins 
Where secondary deposits form in glands there may be shooting 
pain from nerve pressure, and cedcma of the legs and ascites develop 
from pressure upon the vena cava 

In the later stage malignant cachexia becomes pronounced 

Enlargement of the testicle is confined to the body of the 
organ and does not affect the epididymis The testicle is uniformly 
enlarged, forms a smooth oval tumour, and retaws its normal 
shape, it may ei cntunlly reach the size of a cocoa nut As the 
tumour increases in 6 i zc one or more rounded nodular swellings 
appear at the surface These bosses arc softer than the rest of 
the tumour, and are due to necrosis of the growth, or to a hamior- 
rhngc into its substance The testicle is heavy when supported 
by the hand It is usuallj very hard, and is insensitive In 
rapidly growing neoplasms with extensive degeneration the tumour 
may be soft, and even give an impression of fluctuation, which 
has led. to puncture of the supposed fluid swelling Testicular 
sensation 13 lost when the growth has destroyed the testicular 
tissue, but it is present at some part of the swelling in the early 
stage of development The epididymis can be felt unaltered in 
the early stage , as the growth enlarges, it becomes flattened 
and stretched over the surface, and cannot be detected on 
palpation The globus major may be felt at the upper part of 
the swelling 

Fluid is not infrequently present in the tunica vaginalis, hut 
is moderate in quantity It may occupy the whole sac or be 
confined to the upper or lower pole, the rest of the sac being 
obliterated 

The cord is usually unchanged, but there may be thickening 
due to hypertrophy of the cremaster muscle and engorgement of 
the veins The veins of the scrotum may be engorged, and in the 
late stage the growth becomes adherent to the skin of the scrotum 
and eventually fungates Enlargement of tho lumbar glands 
forms a deep-seated mass lying alongside the spine at the level 
of the umbilicus The inguinal glands may also bo enlarged 

"When the growth develops m a retained testicle that side of 
the scrotum is empty, and there is a large, hard, adherent swelling 
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of irregular consistence m the inguinal region (Fig 249, p 818 ) 
There is frequently ccdema of the leg from venous stasis, and the 
surface veins are dilated In the mtn abdominal retained testis a 
deeply placed swelling is present, and ascites frequently de\ elops 
The average duration of the disease when first seen was from 
six to twelve months, and the longest time was eight years in 
Howard’s cases 

Diagnosis. — Difficulties in diagnosis occur m hrematocele, 
hydrocele, gamma of the testicle, and tuberculous disease 

In hematocele there is usually a history of recent injury and 
of very rapid development, often with acute pain, or a hydrocele 
may have been tapped and rapidl} filled again 

In cases of longer duration, with an indefinite history and no 
evidence of injury, the diagnosis may be difficult or impossible 
An exploratory operation is the only certain method of diag 
nosis, and Chevassu recommends that whenever a hard area in 
an otherwise normal testiclo is detected this should be carried 
out without loss of time An early and important sign is vas 
culanzation of the tunica albuginea 

In a hydrocelo with a thick, hard, sometimes calcareous wall 
the diagnose may be difficult There is usually, however, a 
history of repeated tappings, and there is no continuous increase 
m sue Exploratory operation will decide tho diagnosis 

In advanced tuberculous disease which has spread from the 
epididymis to the testicle a large mass is formed and considerable 
difficulty may exist Davies points out that in some growths a 
large part of the tumour is broken down, so that the whole anterior 
part is soft, while the posterior part retains its firm, irregular 
outline, giving nse to a condition resembling a tuberculous epc 
didymitis with a soft testicle m front 

The pain and tenderness of the tuberculous testicle, the history, 
and the presence of tuberculous nodules in other parts of the gemto 
urinary system or elsewhere m the body help the diagnosis 
Exploratory operation may occasionally be necessary before a 
diagnosis is finally made 

Syphilitic disease of the testicle produces a hard nodular tes 
ticle , the size of the testicle is nev er so great, the surface 13 more 
nodular, the epididymis is distinct from the testicle, and there is 
a history of syphilis and a positive Wassermarm reaction Treat 
ment with mercury and iodides causes rapid improvement m 
yphihtic orchitis 

Treatment. — Experience has definitely proved that simple 
orchtdectomy fails as a means of cure in malignant disease of the 
testicle Most of the cure3 that have been obtained by this means 
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alone have been in cases of the spheroidal -celled type of carcinoma, 
and have depended solely on the fact that the lymphatic glands had 
not yet become involved Orchidectomy alone is as irrational as 
is simple removal of the breast in mammary carcinoma It is, 
therefore, essential that treatment should include in its field of 
operation the lymphatics draining the testicle as well as the testicle 
itself 


Two lines of treatment are possible (1) removal of the testicle 
together with its lymphatic field os far ns the first lymph glands, 
and (2) orchidectomy followed by deep X ray therapy 



Orchdedomy t nth surg 
teal exlirjKihon of the hjm 
phattc field — The lymphatic 
system of the testicle has 
been investigated by 
Jamieson and Dobson The 
collecting lymphatic vessels, 
numbering four to eight, 
leave the mediastinum testis 
and accompany the a cuts of 
the cord hang in the sub 
peritoneal tissues on the 
psoas to the pomt where 
the spermatic vessels cross 
the ureter At this point 
they spread out like a fan 
nnd, communicating later 
ally, empty into the lumbar 
lymph glands (Fig 2j2 ) 
The primary lymph glands 
he in front and at the side 
of the aorta and vena cava 
below the level of the renal 
veins Each testicle has it3 


own set of glands which communicate with each other The actual 
distribution of the glands vanes much in individual cases They 
are contained in an area bounded above by the renal veins and 
laterally by vertical lines a fingerbreadth outside tho aorta and 
vena cava, and extending below to the level of the bifurcation 
of the aorta A gland may be found at the bifurcation of the 


common iliac artery 

The operation for removal of this lvmphatic area may be extra 
peritoneal or mtrapentoneal, the former being the preferable route 
An incision is made over the spermatic cord and extends upwards 
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over the external abdominal nng and inguinal canal to a point 
\ in above and internal to the anterior superior iliac spme It 
is then carried upwards to the costal margin at the tip ol the 10th 
nb cartilage The testicle and cord are dissected out and the ah 
dominal muscles incised until the peritoneum is exposed The cord 
is traced into the abdomen, and the vas followed into the pelvis, 
tied, and cut across The fascia covering part of the lbacus and 
psoas with its lymphatics and glands is dissected up This strip 
ping is carried along the psoas, being limited at the outer border 
of this muscle and by the line of the common iliac artery to the 
bifurcation of the aorta, the upper limit being at the level of the 
renal veins The spermatic vessels arc traced to the mam vessels 
and ligatured In doing this the ureter is separated from the 
peritoneum The inferior mesentenc artery is carefully avoided 

This operation has been performed or attempted in 13 cases 
without as yet giving very encouraging results 

Results. — Chevassu collected statistics from 100 eases in which castration 
alone had been performed and found 19 cures and SI deaths Death took 
place within the first year in 47 j*>r cent of the fatal cases Of the cured 
13 were nlno and well from four to seven venrs and 6 from seven to ten 
years after operation Htnman has reported on 9 casts in which ho per 
formed the more extensive operation one of a Inch died as the result of it 
Two cases died of motastases at amc and eighteen months respectively 
after the operation, and another after four and a hall years \oung 
reporting on 8 cases which underwent the radical operation at the Bradey 
Urological Institute, states that one was alive rune one four and a half years 
and two one year after operation Of the 4 who died 3 had regional 
metnstases and ono had not Survival for so short a juriod as a year is 
of course, no indication of tho value of the operation Cairns states that 
after an analysis of 43 cases in which simple orchidcclomy was performed 
and of 17 in which tho radical operation was performed it seemed to him 
questionable whether tho latter offered enough to justify the added risk 

Orchidectomy supplemented by deep X-ray therapy — Deep X ray 
therapy mar be employed a week or ten days after the removal 
of the mabgnant testicle or it may be instituted at the beginning 
of treatment, first the tumour being irradiated and subsequently 
the lymphatic field According to some authorities the latter 
plan is preferable, since it reduces the chances of malignant cells 
being liberated at the time of operation As, however, the diagnosis 
is only made certain by the exploratory operation, this is not always 
possible Whichever plan is to be followed, a sufficient amount of 
treatment must be giv en to ensure that any deposits m the lymphatic 
area are destroyed. 

Results — Barringer Stewart and Sj tea report oa the results of X ray 
treatment of testicular neoplasms at tl© $»ew \ork Memorial Hospital 
Amongst 42 cases, there were 24 of embryona carcinoma and one of 
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lymphosarcoma that were found to bo radio-sensitive, 10 of embryonal 
adcno-caranoma and of adenoma malignum, and 3 cases of embryonal 
myo sarcoma that were found to be radio- sensitive; and 3 cases of carcinoma 
of the adult typo and 1 case of squamous carcinoma that proved radio- 
resistant 

Dean, reporting on teratoid tumours of the testes treated by X rays 
of high voltage, states that of 7 patients with operable tumours, 5 (71 per 
cent ) were living apparently free from disease, whilst of 43 patients who were 
first seen with inoperable metastases, G (10 per cent ) were free from signs 
of disease He considers pre operative irradiation of the primary tumour 
highly desirable his results showing a 23 per cent lower mortality than 
those patients who haie not received such treatment 

Kenneth Vi alter reports favourable on the results of deep X ray therapy 
in conjunction with orchidectomy, and quotes patients free from recurrence 
at the end of eight, seven six, three and two years In one of these cases 
there was a large mass in the left hypochondrium when X ray treatment was 
started This rapidly disappeared under treatment and the patient was 
ftlne and well six years Liter Finn treated one patient with a secondary 
mass in front of the rectum twenty fivo years ago and the patient is now 
alive and wclL In spite of these successes, & survey of statistics shows 
that results in dealing with recurrences are considerably better when deep 
X-ray therapy is instituted as a prophylactic measure 

LITERATURE 

Barringer, B S-, Stewart, F. W., and Spies, 3 W., ./Inn Surg, Jan. 
1030, 115 

Barrington, F. J E , Lancet, Aug 12, 1910, p 4C0. 

Bland-Sutton, J., Lancet, Nov 13, 190*), p HOfl. 

Calln, " I)u Trartcmcnt Chirorgical «la Cancer da Testieule ” 

Chevassu, M , Her de Chir , 1910, p 623 
Tunieur* du Testicle," 1900 
Prut and Circ ^ Julv 1, 1931, p 10 
Bull ,i 31 em Soc h’at de Chir . 192, 5S. 475 
Davies, Morris ton, Lancet. Feb 17, 1912. p. 418 
Dean, A L , Jour n o/ Vrc3 , 1925, xui, 149 

Dew, H R., Malignant Du of Testicle, Bnt Journ proi. Sept, 1932 
Ewing, Bury , Gyn., and Obst , March 1911 
Foulerton, A C. R., Lined, Dec 23, 1005, p 1S27 
Crfgolre, Arch Gin de CAir, 1903, p. 1. 

Howard, Russell, Lancet, Nor 18, 1910 
Bract , 1907, p 794 

Nicholson, G, Guy » IIoip Kept * . 1907, si. 219 

Rea, C. E., Amtr Journ Cancer, Oct 1931 

Roberts, Ann Surg , 1902, p 539 

ROSS, J., Joum Patti and Bad-, 1932, xxv, 562 

Rowlands, R P, and Nicholson, C., Lancet, Jan. 30, iM 

Shattock, Lancet, 1008 i 479 

Young, H. H-, ‘ Practice of Urology,” 192G, i, 697 



CHAPTER LXIX 

IMPOTENCE AND STERILITY 
By Kenneth Walxeb, PROS 

In impotence there is an inability to perform the sexual act, 
sterility implies the loss of the power of reproduction The two 
conditions do not necessarily coincide in the same individual 

IMPOTENCE 

Impotence may be divided into (1) secondary or organic, and 
(2) primary or psjchicil 

Organic impotence — In these cases an orgamc lesion 
interferes with the mechanism of sexual intercourse The lesion 
may affect the genital tract or ho outside it Amongst lesions of 
the genital tract that can cause impotence maj be mentioned con 
genital malformations of the penis, such as extreme degrees of 
hypospadias or epispadias, cun attire or scarring of the erectile 
tissue or fibrous infiltration of the corpus cavernosum Phtmosis 
may also be a cause, generally oa account of pata from the stretched 
foreskin when the organ is erect Growths and cedema of the penis 
may interfere mechanical!) with connection as may also such 
conditions as large scrotal hernias, hydroceles, or elephantiasis 
affecting the genitalia 

Impotence may also be secondary to lesions elsewhere in the 
body, particularly m the central nervous system The centres 
controlling erection and emission he m the lumbar swelling and 
for this reason loss of erection is an earl) srmptom m a large 
number of cases of tabes dorsalis, and may be observed in other 
syphilitic, affections of the spina] cord., as well as in peripheral 
neuritis, post diphtheritic paralysis and myelitis Loss of sexual 
capacity may also result from such conditions as diabetes melhtus, 
obesity, endocrine disturbances, alcoholism, and drug habits 
Anorchidism and complete destruction of the testicular tissue from 
whatever cause are followed by impotence 

The treatment of secondary impotence lies in the treatment 
of the primary cause 

Psychical Impotence — This is by far the commoner of the 
two types of impotence met with in medical practice, for even when, 
by a careful examination, slight orgamc changes are revealed m 
879 
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the postenor urethra the psy clncal factor is mv arnbly of greater 
importance thin is the organic 

The most frequent cause of impotence is some fear or anxiety, 
linked up m the patient’s mind with sex Since the sexual funetton 
is intimately connected with the emotions, it 13 not surprising that 
it is easily upset by emotional disturbances Sometimes the patient 
himself is conscious of the fear that is the cause of his inability to 
perform the sexual act, but sometimes it is only after an exhaustive 
examination that this 13 revealed Tear of the consequences of 
past masturbation fear of contracting venereal disease or fear of 
wrong doing resulting from a prudish attitude towards set engen 
dered during childhood or adolescence, arc common causes of 
inhibition of the sexual act 

Some authorities have sub divided functional cases into atonic 
and irritative, the atonic bang characterized by weakness of crcc 
tion, and the irritative by premature ejaculation. This sub 
division however, has very little use since both symptoms are 
often seen associated in the same patient, premature ejaculation 
occurring with a semi erect perns More often than not, the 
man who starts with premature ejaculation mil end with absence 
of erection and failure of desire 

Treatment — The keynote to success in the treatment of 
functional cases is adequate psychological handling It must be 
remembered that sexual capacity is a very variable quantity, and 
that in Borne individuals sexual desire is normally weak Indeal, 
there would appear to be a congenital factor m some paticnt3 for 
on enquiry it will be found that they hav e come from parents in 
whose lives sex has played an equally small part 

The first essential is that the medical man should gam the 
patient's confidence, and for this reason a very elaborate exarmna 
tion should be carried out m order that the patient may fad assured 
that Ins case is being taken seriously In addition to the physical 
examination, a careful history should be taken w order to oiscov er 
the psychological factors that are responsible for the difficulty 
It is of great importance to obtain some insight into the patients 
psychological make up and particularly a knowledge of his mental 
attitude to his trouble His early 6ex history should be investi 
gated, and such questions as masturbation, and views on sex 
morality gone into During this interrogation a look-out WUat be 
kept for the existence of fears, for fear in some form or other is the 
commonest cause of a functional impotence Xot infrequently 
valuable information may be obtained from his sex dreams and 
masturbation fantasies It must be remembered that a failure to 
achieve coitus is sometimes caused by a sex inversion, such a« homo- 
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sexuality, and that tlie clue to the patient’s difficulties may be 
provided bj a stud} of lus dreams 

When some knowledge has been gained of the psychological 
make-up of the patient and of the causes that have produced the 
impotence, a scheme of treatment must be outlined Sometimes 
all that is required is instruction, for, strange as it may seem, 
some adult males mart} in a state of ignorance of the sexual func 
tion In the majority of cases, and particularly w the irritable 
type of impotence characterized by premature ejaculations, the 
first step in treatment is to put the lumbar centres at rest by 
prescribing a period of sexual abstinence In the case of younger 
patients a three months’ rest may be advisable but for middle-aged 
men a shorter period is preferable Help is also obtained by inter 
viewing the wife, not only in order that her co operation may be 
enlisted, but also for the sake of obtaining additional information 
Functional impotence often indicates a faulty attitude towards 
sex, and the fault may be revealed by a talk with the wife when it 
has not been discovered during the interview with the husband 
Moreover, m a few cases a physical as well as a mental obstacle to 
the carr) ing out of coitus may be found m the existence of a con 
tracted vagina or a condition of d}spareuma 

Since it is hard for man} p iticnts to realize that their difficulties 
are the result of onl} a ps} chological cause, physical treatment is 
often necessary even in those cases that are purely functional in 
origin Everything conducive to an improvement in a patient’s 
general health is of use 'Moderate exercise fresh air, change of 
scene, cold baths, douching, and massage are helpful Electricity 
in \ anous forms not onl} adds tone to the muscles but has a strong 
suggests e action Dia therm} to the testicle often has a fa\ ourable 
effect, probably by stimulating the activity of the testis and in 
creasing the output of internal secretion Diet should be nourishing 
and generous Alcohol is only of use in the case of nervous worried 
men, and more particularly at the time when the ban on sex has 
been remoaed and the patient is allowed to resume intercourse 
Beer is popular!} supposed to have the effect of postponing the 
final emission and a glass before retiring is sometimes helpful 
The drugs that have been prescribed are innumerable, and this 
fact alone indicates that no true aphrodisiac has yet been discovered 
Yolumbme was introduced some years ago, but has proved disap 
pointing Str}cbiune however, may be a useful adjuvant to 
treatment It should not be taken as a routine, but prescribed 
onl} during the six hours preceding an attempt at intercourse, 
preferably in the form of pills containing 1/20 gr of strychnine 
nitrate or sulphate These pellets should he taken at two hourly 
3 h 
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intervals on any evening on winch intercourse is likely to take place 
The patient must however, clearly understand that the mere fact 
that he has taken his medicine should not be regarded as an mdica 
tion that intercourse must of necessity occur If no urge is felt, 
the attempt must be abandoned until another favourable moment, 
preceded if possible by the taking of more pills In the case of 
some individuals of the hypothyroid type, thyroid extract may be 
useful It is particularly suitable for the middle-aged man who 
has married late in life and discovered that his powers are on the 
wane The only other drugs in the pharmacopoeia that are of use 
are those having a general tonic action such a3 arsenic, iron, and 
phosphorus 

Local measures should be adopted in all cases of premature 
ejaculation that arc associated with an inflammatory reaction in 
the posterior urethra for example, in prostatitis and vesiculitis 
Of these measures the most effective are prostatic massage and 
instillation of silver nitrate into the posterior urethra Even when 
no inflammation is discovered but posterior urethroscopy reveals 
a swollen verumontanum and the patient complains of premature 
ejaculations the same treatment is of value The instillations 
are earned out through an Ultzman catheter, once or twice 
weekly starting with a feu cubic centimetres of a 1 m 3000 
solution and working up by degrees to a strength of I per cent 
In severe cases better results are obtained by cauterization of the 
verumontanum through a posterior urethroscope An alternative 
to the instillation treatment is the passage of a cold sound, or, 
better still of a psy chrophorc, or Bound allowing of the circulation 
within it of a cold fluid 

Surgical measures have been advocated w the treatment of 
impotence, but their use is limited The implantation of testicular 
grafts is only of service m those cases ra which a deficiency of the 
internal secretion of the testis has been demonstrated Stemach’s 
operation, or ligature of both vasa, has seldom any effect on sexual 
function Testicular extract by the mouth 13 useless, and even 
when given by injection is unlikely to have any decided influence 
on the patient s cure 

If, after gaining the patient’s confidence and investigating to 
the luff his psychological make-up, the medical man is stdl unable 
to put his finger on the psychological cause underlying the impotence, 
the assistance of a reliable psychologist becomes necessary Once 
the expert has been called in the exact form the treatment shall 
take must be left m his hands Each school of psychotherapy 
claims success for its own particular method The psy eho analyst 
aims at a complete removal of the underlying cause, but a complete 



STERILITY 883 

analysis involves the expenditure of much time and money 
Hypnotism and suggestion yield quicker results, and not infre 
quently the cure obtained by this means is permanent In the 
majority of cases the treatment is likely to be long, for a change 
in the patient’s attitude not only to sex but to life generally must 
be effected before he is cored 

STERILITY 

An attempt to assess the responsibility of the male m a childless 
marriage is fraught with difficulty That this is so is shown by 
the statistics furnished by different authorities which vary from 
17 per cent (Guyon) to 59 per cent (Huhner) This wide variation 
is m great part due to the absence of definite criteria of sterility, 
for it is often difficult to draw in the male a sharply dividing line 
between the sterile and non sterile Whilst some husbands are 
absolutely stenle, there are numbers of others who are only relatively 
so Had they been mamed to other and more fertile wives, many 
of them would have had children 

As an indication of the frequency with which the male shares 
the responsibility for a stenle marriage may he quoted Reids 
recent analysis of 1000 couples involuntarily without children 
He states that in 638 cases (64 per cent ) some abnormality was found 
in the condition of the semen 

There are three possible causes of impaired fertibty m the male 

(1) The semen is not deposited properly within the female 
passages 

(2) It docs not contain a sufficient number of healthy, vigorous 
spermatozoa 

(3) The secretions of the accessory sexual glands are abnormal 

'Whilst the projection of the semen on to the cervix is favourable 

to conception, it is not essential to it for many cases have been 
reported of pregnancy following the depositing of semen on the 
labia At the same time partial or complete impotence must be 
regarded as a cause of infertility w the male 

The complete absence of spermatozoa m the semen is a common 
cause of male sterility Tor this reason an examination of a 
condom specimen is an essential part of the investigation of a 
childless marriage As a result of this examination, various 
deviations from the normal may be noted The most obvious 
is an alteration in the quantity, more usually in the way of 
diminution or oligospermia Oligospermia 13 physiological m old 
age and after sexual excesses When consistently found even 
after periods of rest, an unhealthy state of the prostate or vesicles 
may be suspected 



THE TESTICLL 


83-t 


[CHAP 


A far commoner occurrence is to find an insufficient number 
of health} , vigorous spermatozoa m the semen This diminution 
may range from the presence of only one or two spermatozoa m 
a microscopic field down to a reduction slightly below the normal, 
which has been fixed by McOombic and Saunders at about one 
hundred million per cubic centimetre of semen According to 
these authorities impregnation is unlikely to occur if the sperma 
tozoa count be below sixt} million 

There are tiro possible causes of azoospermia and ohgozoo- 
Bpcrmia — absence or impairment of spermatogenesis, and failure of 
the spermatozoa to escape into the outer world 

Aspermatogenesis inaj be assumed if a careful clinical examina 
tion fails to repeal any obstruction m the genital tract and if a 
microscopic examination of testicular fluid obtained by aspiration 
shows a complete absence of spermatozoa Some of the causes of 
aspermatogenesis are known but man} ha\ c }et to be discovered 
The spermatogemc function of the testis is the most delicately 
poised of all glandular mechanisms and there are few pathological 
changes which can take place either in the testis itself or elsewhere 
in the body that do not affect it \mongst the causes that may 
produce either a temporar} or permanent arrest of spermatogenesis 
may ho mentioned general or local infections toxemias endocrine 
disturbances dietetic deficiencies and various radiations more 
particular!} Xrajs and heat This being so an examination of a 
patient from the standpoint of fertility should include a careful 
noting of a Iustorv of past infections a search for present foci 
of septic absorption a survey of his endoenne system and an 
examination of his method of being and of his diet 

Of the causes that lie behind azoospermia produced b} a block 
age somewhere in the genital tract, b} far the commonest is a 
previous attack of epididymitis Blockage in the ejaculatory duct 
is less common and stenosis of the \ as is a rarity 

Reid s analysis of G38 ca«es of impaired fertibt} in the male 
show that amongst these there occurred 116 instances of azoo 
spcrmia and '522 of oligozoospermia V further investigation 
of the cases of azoospermia indicated, that 21 cases were probably 
congenital m origin and 92 acquired The cause of the acquired 
azoospermia was in e\ era case a previous infection of the urmai} 
tract 72 bemg due to old gonorrbaa and 20 to infections with other 
organisms 

Whilst abnormalities of the secretions of the accessory sexual 
glands are hhely to impair fertiht} the} need not necessarily do so 
The commonest abnorraalit} is the presence of pus in the semen 
as the result of a prostatitis or a vesiculitis As, however, active 



I^ix] TREATMENT OF STERILITY 885 

movement of spermatozoa has sometimes been noted in specimens 
of semen contaimng a great deal of pus, it would seem likely that 
it is not the pus that causes infertility, so much as the unhealthy 
condition of the gemtal tract resulting from the infection 

Treatment —The treatment will depend on the cause of the 
impairment of fertility Errors m coitus must be corrected and 
such abnormalities as premature ejaculation dealt with so far as 
is possible If aspermatogenesis exists and it is found to be due 
to testicular atrophy or to congenital cunuchordism, no treatment 
is likely to give an) result "W hen the aspermatogenesis or oligo 
zoospcrmia is secondary to sepsis ehewherc in the body, to toxmmia 
or to a temporarj impairment of health, treatment should be 
directed to the primary cause A patient who is suffering from 
impaired fertility secondary to general ill health should be advised 
to exchange a sedentary life for one out of doors to tale plenty of 
exercise, and to live on a diet rich m vegetables and farm produce 
This can be supplemented b) giving capsules of wheat germ oil, 
a product that is particularly nch in vitamin E If the condition 
is due to endocrine causes, anterior pituitary and small doses of 
thyroid may be prescribed in the hope of stimulating the testes 

Should the azoospermia be the result of blockage in the epi 
didymal canal, an attempt may be made to remedy this by vaso 
epididymostomy This operation, which was first introduced by 
Martin of Philadelphia, consists of exposing the epididymis, and 
of implanting the vas ou the distal side of the blockage m the 
hope of establishing a new connection Owing however, to the 
smallness of the ducts involved and the inevitable cicatrization 
following operation, these attempts to circumvent the blockage 
have rarely succeeded, and the operation has been abandoned by 
most surgeons as impracticable Recently, however, Hagner 
has published more favourable results thin have hitherto been 
obtained Hagner’s technique differs v ery little from that formerly 
adopted, but he lays emphasis on the necessity of making sure, 
by microscopic examination, that spermatozoa are present in the 
situation in which the implantation is to be made He claims 
that 12 out of 19 patients were cured of their stenlity 

A blockage in the ejaculatory ducts should be treated by 
catheterization, but stenosis of the vas js a hopeless condition 
Stricture of the urethra, prostatitis, seminal vesiculitis, and other 
abnormal conditions of the genital tract should receive the appro 
priate treatment 

Mills claims one success from the artificial insemination of a 
wife with spermatozoa withdrawn from the testis by aspiration, 
and mixed with prostatic and vesicular secretion 
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PART VIIL-—THE TUNICA VAGINALIS 


CHAPTER LXX 

HYDROCELE AND HEMATOCELE— NEW 
GROWTHS 
HYDROCELE 

Er hydrocele 13 understood an accumulation of fluid m the sac 
of the tunica vaginalis, or in a sac in the cord or cpididjnus, or 
on the surface of the testicle apart from the vaginal sac The 
common form, and that which is usually denoted by the unqualified 
name of hydrocele, is a chrome distension of the sac of the tunica 
vaginalis with fluid, unconnected with disease of the testicle or 
epididymis There are, however, numerous other varieties (Pig 
203), some of which are frequently observed, while others are 
rare The following varieties will be described cither m this or 
in the next chapter, which deals with the diseases of the cord — 

Acute hydrocele. 

Chronic hydrocele. 

1 Hydrocele of the tunica vaginal u 

(а) Ordinary hjdrocele 

(б) Congenital hjdrocele 

(c) Infantile hydrocele 

2 Encysted hydrocele — of the cord , of the epididymis ; 

of the testis 

3 Diffuse hydrocele 0 / the cord 

ACUTE HYDROCELE 

Acute hjdrocele occurs as a complication of acute epididy- 
mitis, of gonorrhoeal or other origin , less frequently it complicates 
orchitis Rarely, it occurs a3 the result of punctured wounds or 
blows or as a complication of specific fevers, such as smallpox or 
mumps with or without involvement of the testicle Acute hydro- 
cele, the fluid of winch contained the pneumococcus, has been 
known to complicate pneumonia. 

The fluid, which does not usually exceed 3 oz , is rapidly poured 
out, and the swelling reaches its full size in two or three days 
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It is ttirbul, and contains Hikes of lymph and leucocytes An 
extenstve deposit of fibnn maj take place in the wall of the liydro- 
celo (fibrinous or plastic hi drocelo), and lead to the formation of 
adhesions between the walls of the sac, and occasionally to partial 



Tig 253 — Varieties of lijdrocele 

1 Ya( o*l hydroeale 2 CmttH Hi hydrocele 3 Infant le hydrocele 1 Eneyrted hydrocele 
of cord. 5 Inter at t at hydrocele 

or to complete obliteration of the cavity Suppuration may 
follow, and form an empyema of the vaginal sic 

Symptoms. — The local signs consist in the sudden onset and 
rapid development of a tense, \ cry tender sa oiling in the scrotum 
The swelling is oval or pear shaped, and the scrotum red and 
sometimes ccdcmatous The hydrocele is translucent, hut if there 
13 extensive deposit of fibnn, or if suppuration bas taken place, 
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this character may he lost In addition to the pain m the swelling 
there is dragging pain along the cord and in the grom The symp- 
toms of a specific fev er or of acute inflammation of the epididy mis 
or testicle are frequently present, and may obscure the fever 
caused by the acute vagmahti* 

Acute hydrocele in infants or young children may’ cause 
vomiting and prostration, and this, together with a tense, irre- 
ducible swelling at the external abdominal ring gwes rise to diffi- 
culty in diagnosis from strangulated hernia, v. Inch is only cleared 
up on operation 

Treatment. — The treatment is that of the underlying dis- 
ease If the quantity of fluid 13 email and the tension moderate, 
no special treatment need be directed to the hydrocele, but the 
pain of a largo, tense, acute hydrocele is rebel ed by tapping with 
a trocar and cannula (p 89C) 

Should suppuration occur, incision and drainage should be 
promptly earned out 

CHRONIC HYDROCELE 
Hydrocele or the Tunic v Vaginalis 
( 0 ) Ordinary Hydrocele 

In the normal state the visceral and parietal surfaces of the 
tunica vaginalis are in contact and glide upon each other, being 
lubricated by a small quantity of fluid In hydrocele the sac is 
distended by a large accumulation of this serous fluid The 
average age in this typo of hydrocele is 07 years The right and 
left sides are about equally affected in unilateral hydrocele In 
about one third of cases the hydrocele is bilateral 

Etiology.— In a small number of cases the commencement can 
be traced to an attach of epididymitis of urethral origin, or there 
may be underlying syphilitic or tuberculous disease of the testicle 
or epididymis In other cases there is a history of initial or of 
repeated injury to the testicle One patient under my care was 
employed in inspecting and repairing underground electric wires, 
and blamed the repeated minor injuries received in descending 
through manholes for the development of a very large vaginal 
hydrocele It frequently happens, honever, that the injuries are 
noticed only after the scrotal swelling has attained a considerable 
size and is thus more exposed to blows The wearing of a truss 
for mgumal hernia, and the occasional appearance of a hydrocele 
after the operation for varicocele, lend colour to the view that 
the accumulation of fluid is in some cases due to venous stasis 
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In the majority of cases no cause, either local or general, can 
be found 

The two chief theories are that hjdrocele is due (1) to infiam 
mation {2) to passu e congestion Both of these theories receive 
some support from the facts stated above, but thev do not suffi 
cicntly explain the development of the great majority of chronic 
hv droceles 

Pathology. — In recently formed hydroceles the wall of the 
tunica vaginalis is usually thin and supple, but where the hydro- 
cele is of long standing and especially where it has been exposed 
to recurring injuries and repeated tapping the serous membrane 



Fig 254 — Multilocular thick walled hydrocele 


becomes thick and opaque and a thick firm layer of fibrous tissue 
forms from thickening of the subserous layer (Fig 251 ) The 
wall of the hydrocele in such cases ma\ measure £ in or more m 
thickness and is as hard as cartilage Calcareous deposit may take 
place and plates are formed in the wall Warty pedunculated tags 
maj be found on the inner surface Partial obliteration of the sac 
may rebaft from au’fiesions of t&e waus Zaycrs or rnegufar filler 
of buff-coloured fibrin maj be found adhering to the wall in cases 
in which there lias been injury or attempted cure by injection of 
irritating fluids There is usually a single cavity, pynfonn in 
Bhapc winch partly surrounds the testicle and epididymis and 
extends upwards for a varying distance along the cord in large 
hydroceles but is oval in the earlier state An hoar glass ehnpe 
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is occasionally observed, where a constriction, which 13 due to a 
thickening of the tunica vaginalis, partly divides the cauty into 
two parts ( hydrocSc en fossae) llultil ocular hydrocele is rare, and 
the partitions between the separate cysts are formed In adhesions 
{% 251 ) 

In large hydroceles a hernia of the hydrocele sac through the 
coverings of the testicle may be found (Fig 255 ) A round open- 
ing the size of a halfpenny, or larger, bounded by a hard ring of 
fibrous tissue, can bo felt, and through this the serous membrane 



Fig 255 — Hernia of a large hydrocele 


prolapses and forms a soft, secondary, reducible swelling beneath 
the skm of the scrotum In a case under my care the testicle 
became prolapsed through this ring into the hernial sac It could 
be replaced in the mam sac and again extruded by manipulation 
The testicle usually lies below and behind the sac, but rarelv 
it occupies a position in front of the hydrocele and is m danger 
of being punctured in tapping the sac In recently formed hydro 
celcs the testicle is unchanged, but in an old standing hydrocele 
it is flattened, fibrous and atrophied The epididymis is fre 
quently widely separated from the testicle, and is elongated and 
flattened 
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Hydrocele fluid — The a\ crage quantity of fluid found in a 
hj drocele w about 0-8 oz Hj droceles of record size are those of 
Gibbon the historian from whose hj drocele of thirty two years’ 
duration first 4 quarts then a fortnight later 3 quarts then six 
weeks later 0 quarts were withdrawn In another care recorded 
by Mairenncuve the li} drocele contained 21 hires (about 19 
quarts) 

The fluid is limpid pale yellow to deep amber colour has a 
specific gravity of 1022 or 1024 and contains albumin (G per cent ) 
sodium chloride and carbonate in large quantity Microscopic 
allv there are a few endothelial cells occasionally some blood 
corpnscles and a very few leucocytes 

The fluid docs not coagulate spontaneously, as the fibnn fer 
ment is lacking but on the addition of blood the ferment is 
supplied and coagulatirn takes place 

The fluid maj be dark brown from the presence of altered 
blood In some old standing cases it is charged with innumerable 
glittering cholestcnn crystals which settle to the bottom of the 
glass on standing The presence of these crjstnls is unexplained 
They arc more common in old standing li\ drocclcs than in those 
of recent origin 

Symptoms — \ small hydrocele forms a smooth oval swelling 
in the scrotum replacing the testicle \s it increases in size it 
frequently becomes \ car si aped by extension of a narrower por 
tion along the cord The small hj drocele bangs free in the scro- 
tum but a large h} drocele mounts upwards to the base of the 
scrotum and is more fixed (Fig 2oG ) 

The surface is smooth and regular and the skin although it 
may be stretched moves freely over the swelling There is no 
redness or cedema of the skm and pam and tenderness are absent 
The consistence vanes but usually the swelling is tense and 
elastic and a faint fluid thnll may be obtained The testicle 
cannot be felt but on palpation of the swelling the patient may 
be ablo to indicate its position b} the testicular sensation Occa 
sionally the sac is lax mid the testicle can be easily palpated The 
cord is unaffected The skin at the bare of the scrotum mav be 
dragged down by tl e large size of the swelling and the penis may 
become buned and the unne issue from a depression at the base 
of the enormously enlarged scrotum 

The kvdrocelc is translucent The examination for translu 
cency is earned out in a darkened room. The upper part of the 
hydrocele is grasped with the hand nearest the base of the scrotum 
and squeezed downwards so as to stretch the elan of the scrotum 
over it and make the sac tense V strong electnc kgkt is placed 
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close to the scrotum behind the swelling, and the surgeon’s eye, 
brought to the level of the hydrocele, searches lor translucency 
and examiues the position o£ the testicle. The- latter throws a 
slightly convex shadow, which appears at the margin of some 
part of the translucent oval. 

The hydrocele is not translucent if the wall is thick or calcareous, 
nor if the contents are purulent or contain blood. In children a 
scrotal hernia may be translucent. 



Diagnosis. — The diagnosis is usually easily made from the 
characters already given, but difficulty may be met with in the 
following conditions; — 

i. Scrotal hernia.— A history can usually be obtained of hernia 
commencing at the upper part of the scrotum or of hydrocele 
commencing at the testicle. The hernia may diminish or dis- 
appear on lying down, or there is a history that it has done so ; 
it has an impulse on coughing ; it is resonant, or if dull has the 
irregular nodular feel of omentum ; it is reducible with gurgling, 
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and the testicle cm he felt below the spelling In a hydrocele, 
on the other hand there w no variation in size, no impulse on 
coughing , it is dull on percussion, clastic or tense or fluctuant, 
and irreducible, and the testicle cannot be detected apart from the 
swelling The diagnosis nny bo difficult in an irreducible hernia 
and in children Ihe history of previous rcducibikty is important 
The hydrocele may extend along the cord into the inguinal canal 
and iecci\e a modified impulse on coughing Difficulty may also 
occur m old standing cases where the wall of the hydrocele is 
thick and opaque and is not translucent 

Mi hen a correct diagnosis cannot he made, operation should 
be recommended and puncture avoided 

u Ua matoede — The htstory of an injury , of rapid de\ elopment 
of the swelling of tenderness, and sometimes of the swilling 
following the puncture of a hydrocele, assists diagnosis There is 
frequently ccchy raosis of the si in of the scrotum, and thero 
may be creaking or crepitation from a subcutaneous effusion of 
blood 

A hematocele is not translucent, and is hea^ icr and less elastic 
to the touch 

In a difficult case, puncture or an incision into the swelling 
will gi\e the diagnosis 

in Malignant grouik of the testicle — There may be difficulty 
when the wall of a kydrocclo is thick and opaque Irregularity of 
outline and consistence and steady increase in size arc important 
cliaructcnstics of new growth 

Complications. 1 Hernia — Inguinal (Fig 257) or scrotal 
hernia may co-exist with hydrocele, especially where the latter is 
large and of long standing At first the two swellings are distinct, 
but at a later stage they become fused, and diagnosis is rendered 
difficult especially when the hydrocele sac is thick and opaque and 
the hernia irreducible The hernia may ha\c the following relations 
to the hydrocele sac («) It may lie above it, either separated 
from it or closely united to it (6) It may pass behind it (c) It 
may mvagmatc the sac or may actually rupture into it The 
latter condition may gn e rise to difficulty of diagnosis in a hernia 
operation The chief points m diagnosis of a combined hernia 
and hydrocele are the history, the impulse, reducibility, and tym 
pamtic note of the hernia, and the elastic fluctuant feci and the 
translucency of the hydrocele 

n Rupture — In some cases rupture takes place spontaneously 
without any apparent cause, or more frequently as the result of 
traumatism such as a kick, a blow, or violent muscular effort 
I have seen two cases of rupture resulting from coitus Hastings 
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has recorded three cases and reviewed the literature of the subject 
The hjdroccle is large, and tho wall is usually the seat of irregular 
fibrous thickening calcification, or fatty changes The rupture 
is ulit-like or irregular, and maj affect anj part of the sac, being 
slightly more frequent on the anterior aspect The serous lajer 
of the tunica vaginalis ts usually affected alone, but the fibrous 
layer may also be torn There is a tearing sensation m most 
cases, not amounting to pain Occasional]} the rupture has taken 
place during sleep 
The swelling grows 
largo, less defined, and 
Bofter, and the scro 
turn xapidlj becomes 
cede ma to us on the 
affected side , tho 
cedema then extends 
to the whole scrotum 
and affects the penis 
and may spread to the 
abdominal wall and 
perineum Discolora 
tion of the scrotum 
appears m twenty four 
hours Tho cedema 
subsides and disap 
pears, and the hydro 
ecle sac 13 found to 
be empt} Cure may 
follow, but usual!} the 
sac refills Fig 2 a 7 — Hydrocele and inguinal hernia 

ui Suppuration 

— This 13 rare, and usually follows injury or tapping but may be 
spontaneous 

IV Htematocele — A hv drocele may become filled with blood 
after tapping or injur} or from some unknown cause 

Treatment. — The treatment is fa) palliative, winch consists 
in tapping or (b) radical, which includes tapping combined with 
injection of lmtatmg fluids or various operative procedures 

Tapping a hydrocele —A small size trocar and cannula should 
bo selected, as the larger sizes cause more pain and are more likely 
to injure a vein The trocar and cannula are boiled and the scrotum 
is washed with antiseptic solution, or a small area is painted with 
tincture of iodine The position of the testicle is defined by examin 
ing with a strong light The surgeon grasps the neck of the 
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Bcrotum above the hydrocclo with the left hand and squeezes the 
hydrocele into the lowest portion of the scrotum making the skin 
over it tense and smooth (Tig 258 ) The trocar and cannula is 
held in the right hand steadied below the shield with the fore 
finger 1 m from the point of the needle A pomt on the anterior 
surface near the lower pole of the swelling is selected, and care 13 
taken to avoid the testicle and any large vein The puncture is 
raado b} a stabbing movement and with confi lence, so that the 
needle is plunged into the sac for an inch or more 

The trocar is detached by pushing the shield with the fore 
finger and is then withdrawn and the cannuh pushed m up to 
the shield \\ ith the forefinger on the shield the cannula is retained 
in position while the pressure is kept up bv gradually tightening 
the grasp of the left hand 

The position of the hands is maintained throughout until the 



last drops of fluid are squeezed out when the cannula is with 
drawn and the puncture scaled with collodion 
The following accidents may occur — 
i, Tnnduxe of the testicle — This js due to want of rare m local 
iztng the testicle 

In Incomplete emptying of the sac from the cannula slipping out 
of the vaginal sac between this and the scrotum tho result of 
neglect to hold the cannula in place with the forefinger The 
fluid infiltrates the scrotum It is useless to attempt remapping 
then as the hydrocele becomes so soft that the needle will not 
enter Retapping w ill probably be required m a week or ten days 
m Ilnmatocclc is due to puncture of a large \em from want 
of care or the use of too large an instrument or to puncture of 
the testicle (see p 902) 

n Septic complications such as cellulitis should not occur 
In infants a hydrocele may bo tapped by mal ing a number of 
punctures with a sterilized surgical needle The fluid oozes away 
from the surface and also infiltrates the tissues of the scrotum 
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Results of tapping— In rare cases a cure results from tapping 
a hydrocele These cases are probably of the inflammatory type, 
and not the ordinary chronic hydrocele Recurrence takes place 
at a variable period, usually about six months, but sometimes 
less 

Tapping and Injection — this method an attempt is made, 
by the introduction of irritating fluids after tapping, to cause 
adhesions of the serous surfaces and thus prevent recurrence by 
obliteration of the sac The hjdrocele is tapped in the manner 
already described, and when the last drops of fluid are expressed 
a synngc containing the irritating fluid is applied to the cannula, 
the fluid injected and the sic manipulated Tart or all of the 
fluid is allowed to drain off, and the cannula withdrawn 

The following solutions have been used, viz tincture of iodine 
(Edin tincture), 2-4 drachms, carbolic acid (1 drachm of crjs 
talhue carbolic acid kept liquid with the addition of 10 per cent 
of glycerin), sodium morrhuate, 5 cc of a 5 per-cent solution 
The patient should be kept in bed for twenty four hours and on 
the couch for several dap, after which he may get about with 
the scrotum well slung Swelling of the hydrocele appears in 
twenty four hours and begins to decrease in fourteen dap, dis 
appearing m three or four weeks 

The complications of injection are (l) excessive inflammation, 
(2) suppuration, (3) slow absorption of the fluid, (4) recurrence of 
the bjdrocele, (5) carbolic acid poisoning 

The cases suitable for this operation are thin wailed hydro 
celes of moderate size Large hjdroceles and those with thick 
fibrous walls are unsuitable 

Results — Recurrence takes place in from 8 to 10 per cent of 
cases Multiloculur hjdrocele maj follow The results are some 
what uncertain, and complications such as excessive inflammation, 
may ensue and necessitate a longer convalescence than an aseptic 
operation The method has therefore been abandoned by most 
surgeons 

Operation. — (1) Excision of the sac — The scrotum is shaved 
and carefully prepared The hydrocele is made tense with the 
left hand, and a longitudinal incision 24 in long is made on it 
through the scrotum and covering of the testicle The coverings 
are carefully stripped from the hydrocele sac, which is then opened 
and the fluid allowed to escape The serous sac is now stripped 
as far as the epididymis and the attachment to the testicle and 
clipped away All bleeding points are very carefully ligatured 
Stitch sutures may be necessary, and occasionally a continuous 
suture may be run round part of the edge of a thick sac The 
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testicle is returned to the scrotum a dram inserted for twentv 
four hours and the scrotal wound stitched 

The patient remains m bed for a week, and then gets up with 
the scrotum slung in a suspensory bandage 

(2) J aboul ay's operation — After exposure of the hydrocele sac 
it is opened in its whole length along its anterior surface, and each 
lateral half turned backwards so as to meet behind the testicle 
Ibe redundant sac is cut nwa> and the edges of the reduced layers 
are stitched together behind the testicle or the Bac is turned inside 
out and drawn up along the cord and stitched in position 

(3) II yUys Andrews s ' bottle ’ operation — After exposure of the 
sac and careful dissection of the upper pole or the funicular process, 
a small opening (2 cm long) is made nt its extreme upper limit, 
the testicle is displaced through this so as to he outside the sic, 
the inverted sac is drawn up the cord, and the scrotal wound 
closed 

Jaboulay’s and Andrews s operations Imc the advantage of 
rapidity, and there are no bleeding points which might cause a 
hiematoma Only a comparattvclj small number of cases have 
been treated by these methods and the results recorded have, on 
the whole, been good, but recurrence has taken place m some 
instances Cases where tho sac is thick, fibrous, or calcified are 
unsuitable for these operations 

Autoserotherapy — Gilbert introduced the therapeutic use of 
the patient’s own serous exudations in 1894, the method has 
been extensiv ely used m cases of pleural and peritoneal effusion, 
and articles have been published b} Lemann and by Marcon 
Bcrtholou cmplojcd this method m a case of hvdrocelc He 
punctured the sac with a hypodermic needle and withdrew 2 c c 
of the fluid and injected it subcutaneous!} in the thigh After a 
second injection the hydrocele diminished and disappeared It 
bad not recurred in a month I gave the method a trial in 25 
consecutive cases of hydrocele and found that after puncture 
and hypodermic injection of hydrocele fluid (30-40 minims or 
more) the hydrocele diminished, and in some cases appeared to 
be cured Kecurrence took place, however, m all cases after a 
comparatively short period, varying from weeks to months In 
order to determine whether the disappearance of the fluid might 
bo due to leakage from tho puncture or reduction of tension, 1 
treated a case of bilateral hydrocele by puncture and injection of 
fluid from one hydrocele The punctured hjdroeele diminished m 
size and the fluid almost disappeared, but the unpunctured hvdro 
cele remained unchanged I concluded that the improvement was 
duo to the puncture, and corresponded to acupuncture used in 
infants 
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Following the idea thus suggested, threads of silk and catgut 
were introduced through the hydrocele sac, leaving an inch at 
each end, and by manipulation this was drawn under the skin, 
so that there was drainage from the hydrocele into the subcuta 
neoua tissues An immediate diminution m size of the hydrocele 
followed, but the improvement was not maintained 
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(4) Congenital Hydrocele 

Here there is a communication between the tunica vaginalis 
and the peritoneal cavity, due to the normal obliteration of this 
process not taking place (Fig 253, 2 ) The testicle may be in the 
scrotum or it mav be imperfectly descended 

The hjdrocdo is noticed soon after birth It forms a pear 
shaped, translucent elastic or fluctuating swelling which narrows 
as it passes up the cord to the abdominal nng 

The swelling increases when the child cries strains or coughs 
Continuous pressure on the sac empties it the fluid returning to 
the abdomen, but it slowl) swells again when the pressure is 
removed Sometimes the communication with the peritoneal 
canty is so small that the fluid is only returned with great diffi 
culty Congenital hydrocele is most likely to be mistaken for 
congemtal hernia The features bj which they may he distin 
guished are the dullness in percussion of the hydrocele the slow 
disappearance of the swelling on pressure and the absence of the 
characteristic gurgle and slip of a hernia the elastic uniform feel, 
the tramluccncy, and the difficulty of controlling the swelling by 
pressure on the nng after reduction, whereas a hernia is easily 
controlled 

Treatment consists m the application of a well fitting truss and 
multiple puncture of the hydrocele with a surgical needle. Should 
this method fail the sac should be excised and the neck ligatured 

(c) Infantile Ilydrocele and Bilocular Hydrocele 
In this form the tunica \agmahs and the funicular process 
are distended with fluid, but the communication with the peritoneal 
cavity is obliterated in the region of the external abdominal nng 
(Fig 253, 3 1 It differs from congemtal hydrocele clinically in the 



900 TUNICA VAGINALIS fcrup 

impossibility of returning the fluid into the abdominal cavity 
Multiple puncture will usually cure the condition 

A variant of infantile hydrocele is bilocular hydrocele in which 
the funtcular process is obliterated at the internal abdominal ring 
As the fluid accumulates the sac assumes a bilocular form from the 
constriction of the external abdominal ring or by a narrow part 
of tbc sac itself The upper loculus develops between the abdo- 
minal wall and tbc peritoneum The sac should if possible, bo 

dissected out 


Encysted Hydpo 

CELE OP THE 

Testis and Epi 

DIDY3ITS (SrER 

matocele) 

There are sev 
eral varieties of 
these cysts — 

(I) M ultiple 
small cysts of 
the epididymis 
— These are usually 
situated m the 
head of the cpi 
didymis and less 
frequently m the 
body or tad They 
form small pea 
sized bodies pro- 
jecting on the sur 
face of the head 
of the epididymis, 
occasionally they may become pedunculated The cysts are tense 
and firm and contain a transparent or turbid fluid in which 
spermatozoa may be found These cysts appear after puberty, 
and arc more common after the age of 40 They are said to 
anse either in remains of the 3IuIIerian duct or from dilatation 
of the ducts of the epididymis 

(2) Single large cysts (spermatocele) — These arise in con 
necuon with the epididymis either between the globu3 major 
and the testicle or above the epididymis (Fig 259) They are 
situated outside the tunica vaginalis but may project into the 
cavity They are usually single and unilocular less often mid 
tiple, and they may be multdocuiar As the cyst increases in 
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sizo it separates the testicle and epididymis, and the rasa efferentia 
may be stretched over it 

The mill consists of fibrous tissue lined with columnar or some 
tunes flattened epithelium The fluid is alkaline opalescent, and 
milky, and when the glass containing it is swung round, the cir 
dilating fluid gives a remarkable drift cloud or shimmering appear 
ance, similar to that seen in the unne in bacillum The mUkiness 
is due to spermatozoa, which are actively motile under the micro 
scope The spermatozoa are present at each tapping 

Rarely, the fluid is colourless and no spermatozoa are present 

Pathology. — There are two news m regard to the pathology 
of these cysts 

(1) Retention cyst — Communication between the cyst and a 
seminal tubule has been proved by the injection of mercury into 
the vas deferens and the discovery of globules in tho cyst The 
opening into the duct will usually admit a fine bristle 

According to some authorities these cysts are duo to rupture 
of one of the vasa efferentia 

(2) The second view is that the cysts take ongm in fatal relics . 
(a) The organ of Girafdds (\\ olffian body) so that they arc analogous 
to the parovarian cy sts in the female (i) The by datid of Morgagni 
this is the remains of the duct of Muller and is the analogue of the 
Fallopian tube m the female it normally forms a small pedun 
culated cyst between the upper pole of the testis and tho globus 
major (c) The vas aberrans , this has origin m the tubules of 
the Wolffian body, and forms a diverticulum of tho commence 
ment of the va3 deferens The position of thi3 body is against 
the view that it gives origin to the cysts Nevertheless, cystic 
changes in. the \estigial structures of the testicle undoubtedly 
take place, and sometimes become sufficiently large to necessitate 
incision Occasionally these pedicles become twisted, and Dix has 
recently published a report of a large number of cases where such 
a complication has occurred 

Encysted fiydrocefe of tie iesfis is very rare and forms a uingfii 
cyst situated beneath the tunica albugmca 

Symptoms. — Small cysts are usually found accidentally as 
rounded, firm, elastic swellings of the globus major or connected 
with the epididymis above and with the outer side of the testicle 
In a patient who consulted me there was sudden moderately severe 
pain in the testicle, followed by the appearance of a small tense 
tender cyst of the globus major Usually, however, small cysts 
give nse to no pain or inconvenience Larger cysts approximate 
the testicle in size There is an oval clastic swelling situated imme 
diately above the testicle and inseparably connected with it, but 
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marked off from it by a groove which can be seen on inspecting 
the scrotum. The upper pole may bo larger than the lower, and 
the cyst resembles an inverted, pear The cyst grows slowly, and 
never reaches the size of a large vaginal hydrocele It is usually 
unilateral and on the right side, but may be bilateral When a 
strong light is used it is always translucent The patient is often 
credited by his friends with the possession of a third testicle The 
cyst 13 distinguished from ordinary hydrocele by the slow growth, 
by the shape, position, and relation to the testicle, and by the 
characters of the fluid 

Treatment. — Ihc cyst rapidly refills after tapping, and the 
only method of cure is excision of the sac 

Hxuatooele 

Etiology. — Haematoccle, an effusion of blood mto the vaginal 
aac, may occur in combination with hydrocele, or independently 
of it 

(a) Hematocele with hydrocele — After tapping a hydrocele 
blood may be rapidlv poured into the tunica vaginalis from punc 
ture of a vessel m the wall of the sac or from puncture of the 
testicle, or it may apparently follow the rapid removal of fluid 
from a largo hydrocele and result from rupture of vessels due to 
lack of support or to injury to a hydrocele, such as a blow or 
collision with the pommel of the saddle in ruling Bruising of 
the scrotum 13 present m the Last named cases Occasionally the 
fluid of a hydrocele is found deeply stained with altered blood 
without any history of injury or of prev 1011s tapping 

(b) Traumatic hsematocele may rarely develop without a 
hydrocele having been present, as the result of kicks, blows, or 
squeezes In some cases hematocele has developed after violent 
Btrnining such as lifting heavy weights , here the blood v easels 
are probably diseased Hicmatoccle may be associated, with growths 
of the testicle It occurs in middle and advanced life 

(c) Spontaneous hematocele is occasionally observed m old 
men No cause can be ascertained, and there is much difficulty 
m making a diagnosis from growth of the testicle 

Pathology. — In old standing ha?matocc!c the wall of the 
tunica vaginalis is thickened and may be hard and even carti 
laginous in consistence The interior is lined with layers of greyish 
or brown fibrinous false membranes hang especially on the parietal 
layer, and the surface may bo very irregular The fluid content 
vanes from red to dark brown, and its consistence from that of 
hydrocele fluid to syrup Crystals of haematoidm and cholcsterm 
may be found m old standing cases Free clots are present in the 
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fluid The testicle occupies a position similar to that in hydrocele, 
but it cannot be detected by translucency , and, as the swelling is 
tender, testicular sensation is no guide In old standing cases the 
testicle is fibrous and atrophied 

Symptoms. — The swelling appears rapidly after a blow or 
other injury, or tho sac refills m a few hours after tapping of a 
hydrocele There is pain, sometimes severe, and the swelling is 
tender Discoloration of the scrotum is present in traumatic 
cases The swelling is not translucent On tapping, fluid blood 
is removed In chrome cases there is a heavy, smooth, hard, 
painless, oval swelling, which does not increase in size and is not 
translucent, and on tapping altered blood is withdrawn The 
cord is greatly thickened 

Inflammation and suppuration arc tho chief complications 
The infection may be spontaneous, hut it usually follows punc- 
ture The swelling is tender, heavy, and painful, the scrotum 
reddened and cedcmatous, and the temperature high 

Diagnosis.— (1) Hydrocele is translucent except m very old 
b landing cases In hrematocelo the swelling is opaque, heavier 
and harder, with less elasticity Diagnosis is also aided by the rapid 
onset and history of on injury or by recurrence after tapping 
(2) New growths — In some cases diagnosis may be impossible 
without an exploratory incision The steady increase in Bize of 
the new growth, the irregularity of contour and consistence, the 
appearance at some parts of bosses, the detection of hard and 
soft areas, and the complete loss of testicular sensation, are 
important points 

Treatment. — In the early acute stage the patient should be 
confined to bed, tho scrotum supported, and an ice bag applied 
After some days or a week the fluid should bo drawn off with a 
trocar and cannula under the strictest aseptic precautions, and 
moderate pressure applied This can be obtained by the use of 
a Julhen suspensory packed with cotton wool 

In old standing cases operation is necessary The sac is freely 
opened and the contents are turned out If the sac is supple 
and the testicle apparently healthy, the wall should be clipped 
away as m hydrocele If, however, the wall is thick and carti 
Jagtnous and the testicle fibrous and atrophied, castration should 
be performed 

Chylous Hydrocele (Galactocele, Lyjiphocele, Chylocele, 
Fatty Hydrocele) 

The tunica vaginalis is distended with a fluid resembling chyle 
A small number of cases have been recorded, the majority of which 
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have occnrred in tropical countries The condition is due to 
obstruction of the lymphatics by the FtUina sanguinis homtms, 
and rupture of lymphatic vessels in the wall of the vaginal sac 
In G2 cases of filariasis Man son found 0 cases of chylous hy drocele 
The fluid is like milk and on standing a laver of cream like fat 
forms on the surface When shaken with ether the fluid becomes 
clear The appearance of the chylocele ma\ be preceded by 
attacks of finer and pain Other evidence of filanasis such as 
elephantiasis of the scrotum and legs is sometimes present 
The evst resembles an ordinary hydrocele but is not trans 
lucent Tapping is followed by rapid recurrence Excision of 
the sac with the dilated lvmphatics of the cord should be earned 
out 


NEW GROWTHS OF THE TUNIC V VAGINALIS 

New growths of the tunica % agin alls are very rare and the 
few examples recorded belong to the mesoblastic group of tumours 

A few cases of fibroma have been observed Makins has 
recently desenbed a case and refers to the literature 

The fibromas spring from the subscrous layer of the tunica 
vaginalis arc usnallj single and may reach a large size The 
tumour envelops the testicle and is moulded upon it the organ 
itself being normil 

Makins 8 case was a multiple fibroma and the tumours were 
attached to the testicle epididymis and cord A similar case is 
desenbed by Tikhonovich The tumours are cither soft fibromas 
or composed of hard pale white fibnllar fibrous tissue in bundles 

My omatous and fatty degeneration are common and necros s 
is frequently present 

Soft fibromas are pynform very Blowly growing tumours which 
may reach a very large size and the ongm of which may be 
asenbed to a blow 

Multiple hard fibromas form a group of nodules not unlike a 
bunch of grapes Fibromas are frequently found in the cord in 
these cases 

The tumours should be removed the testicle bemg if possible, 
preserved 

A single instance of lipoma ha3 been described by Park 

Sarcoma is very rare In the few recorded cases there was 
a rapidly forming tumour occurring in a child or an adult which 
was usually diagnosed as hematocele These growths are said 
to belong to the group of endotheliomas 

Pedunculated bodies ore sometimes found in the cavity of 
the tunica vaginalis m adults and old men These arc cither an 
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enlarged hydatid of Morgagni attached at the upper pole of the 
testicle between it and the globus major or are composed of 
fibrous tissue which is sometimes calcified and forms wart like 
or leaf Uke bodies , they are attached at the junction of the testicle 
and epididymis, or scattered over the serous surface The latter 
have an inflammatory ongin These bodies are found in hydro 
celes, and give rise to no symptoms I have felt such a body 
attached to the outer surface of the testicle near the upper pole, 
giving rise to no symptoms, and without fluid in the vaginal sac 

LITERATURE 

Billock, ,-lnn Burg 1001 p 396 
Dlx, Dm Journ Urol 1931 in 245 

Jacobson Diseases of the Male Organs of Generation p 433 1S93 

Matins Proe Jloj Soe Hed. Surg cal Section 1012 
Park Ann. Surg ISSO p 3Go 
Tikhonovich AAirurjm Mosk , x 3G0 



PART IX.— THE SPERMATIC CORD 

CHAPTER LXXI 

VOLVULUS-HYDROCELE AND HEMATOCELE 
NEW GROWTHS— VARICOCELE 

Inflammatory affections of the cord aro discussed with thoso of 
tho testicle and epididymis 

Torsion of the cord is described under Torsion of tho Testicle 

VOLVULUS OF THE CORD 

AlacConncll describes a singular case under this title A boy 
of 15 was seized with sc\crc pain in the right groin when sitting 
tailor fashion with his feet under him There were nausea, vomi 
mg, and collapse In the position of the inner half of the right 
inguinal canal there was a tense, tender, fixed swelling, without 
impulse on coughing The nght testicle was slightly larger and 
the cord thicker than tho left, but there was no pain or tender 
ness On operation tho distended sac of an infantile hjdrocele 
was found in the inguinal canal, and projecting into this was a 
loop of thi spermatic cord, twisted on itself for two turns, and 
purple in colour from greatly distended a etna AU the constituents 
of the cord were included in the twisted loop 1 

HYDROCELE OF THE CORD 
1 Diffuse Hydpocfle of tue Cord 

The constituents of the spermatic cord are held together bj 
loose connective tissue rich in lymphatics, and tho whole cord 
is enveloped in a sheath to which each constituent of the abdominal 
wall contributes a layer, and which is continued down to cover 
the testicle 

The connective tissue within thi3 sheath is occasionally the 
seat of diffuse serous infiltration, a form of cedema which has been 
termed “diffuse hydrocele of the cord” The cause is unknown 
There is a smooth, cylindrical swelling of the cord, which is large 
at the testicular end There is dragging weight, but no pain 
1 Lanctt, 1012, i. 1050 
000 
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chap, lxti] HYDROCELE OF HERNIAL SAC 

The testis and epididymis are normal Posture has no effect, and 
the swelling is irreducible 

From an omental hernia the swelling is distinguished by the 
absence or mdefimteness of impulse on coughing the irreducibihty, 
the uniform “ feel,” and the difficulty in defining the external 
abdominal ring The diagnosis is difficult, and ra a 6tout patient 
may be impossible without operation 

Treatment consists in incision and drainage combined with 
elastic pressure 

2 Encysted Hydrocele of the Cord 
There is a circumscribed collection of fluid in relation with 
the cord 

The cyst originates in an unobhterated portion of the fum 
cular process which has closed above and below (Fig 253 4 ) It 
is usually single, but there may be se\ era! The nght side is the 
more often affected, and the condition is found in children and 
boys, less frequently m adults Other forms of cyst of the cord 
result from a blood cyst following trauma, dilatation of the organ 
of Giraldes, and a partly' obliterated hernial sac (hydrocele of a 
hernial sac) 

The cyst contains fluid similar to that of a hydrocele of the 
tunica vaginalis, it may be mixed with blood after an injun 
It forms an oval, well defined, smooth elastic, painless translucent 
swelling, varying m size from a hazel nut to a pigeon's egg , it is 
freely movable, and connected with the spermatic cmd 

The cyst usually lies just below the external abdominal nng 
When it lies m or immediately outside the canal it may be mis 
taken for an inguinal hernia If it lies outside the nng there 
is no impulse on coughing , but when it lies in the canal there 
is such an impulse The swelling can be replaced w the inguinal 
canal, but cannot bo completely reduced There is no sudden 
slip, and no gurgling Pulling on the testicle will sometimes 
2rraw a cyst out t>i foe vtXvruth xrrig nwi JAtm fofc Sfflgw to 
above it 

Tho cyst should be dissected and removed 

Hydrocele of a Hernial S%o 
Thi 3 is a rare condition, in which the neck of an empty hernial 
sac is obliterated by a plug of omentum or by adhesions caused 
by the prolonged use of a truss There is a history of a swelling 
having the characters of a henua, and this is apparently cured 
Later there 13 the slow development of an irreducible swelling 
which does not show variations in size The swelling is trans 
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parent and fluctuation can be obtained There is no impulse on 
coughing 

Treatment consists in excision of the sac 

IDEMATOCELE OF THE CORD 

1 Diffuse hematocele of the cord is the more common form 
and is due to a blow kick or strain A swelling of the cord rapidly 
forms and on palpation maj resemble an omental hernia The 
diagnosis is nsually easy from the history and the absence of 
impulse and from the fact that the swelling is irreducible while 
other 6ign3 of strangulation are absent There may be extensive 
discoloration of the skm 

In the earl} stage when the diagnosis is clear an ice bag may 
be applied Later elastic pressure and iodides given internally 
are recommended A very extensive and increasing hscmatoccle 
should be incised the clots cleared out and a drain inserted 

2 Encysted hicmatocele originates cither m hemorrhage into 
an encysted hydrocele of the cord orina circumscribed haematoma 
There is a swelling the size of a pigeon 8 egg or larger which is 
closely incorporated with the cord The swelling may have 
appeared rapidlv and mav extend downwards and come into 
relation with the testicle A history of an injury can usual!} be 
obtained 

Treatment consists m incision removal of clots and drainage 
If a evst is present it should be removed. 

NEW GROWTHS OF THE CORD 

Aanous new growths of the cord have been described all of 
which are rare Thcv include bpoma fibroma myoma mvxoma 
myxo lipoma myxo fibroma sarcoma and carcinoma Stoerk has 
described a rhabdo m>o- sarcoma which he believed took origin m 
the vas deferens There were metastatic deposits m the inguinal 
retroperitoneal mediastinal and cervical lymph glands 

Ltpoma 13 the most common form It originates in the fattv 
tissue which is found among the constituents of the cord or iu 
the cxtrapentoneal fat Whether such lipomas drag upon the 
peritoneum and lead to the formation of a hernial sac is a dis 
puted point There is an elongated smooth soft rounded tuniour 
closely related to the cord and situated near the testicle just 
outside the external abdominal ring or in the inguinal canal 
(Tig 260) In the last-named situation it may possibly be dis 
lodged by traction on the cord and pressure from above so that it 
lies outside the ring and it returns to the canal ogam when pressure 
and traction are relieved The tumour has a soft doughy or even 
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fluctuating “feel,” and, when it is contained m the inguinal canal 
or lies just outside it, closely resembles an omental hernia It 
is not, howe\cr, reducible, and does not show rapid lanationa 
in size The tumour may also resemble an encysted hydrocele 
of the cord but is not so elastic and well defined, nor is it 
translucent 

Treatment consists in dissection and remo\ al of the growth 
and radical cure of the hernia should this he present as 
a complication 

The remaining tu 
mours of the cord arc 
extremely rare 

VARICOCELE 

This consists in 
enlargement of the 
veins of the spermatic 
plexus A moderate 
degree of varicocele is 
said to exist m 10 per 
cent of male subjects 
a marked degree of 
varicocele is much lc«s 
frequent The left side 
is affected in the great 
majority of cases (97 
per cent ) the right 
side very rarely (4 per 
cent ), and both sides 
still more rarely (2 per 
cent) (Corner) Van 
cocele occurs most frequently between the ages of 15 and 26 less 
often in the next decade and rarely after that Curling found 
that 23 per cent of recruits for the English army had vancoce/e 
Sena noted its presence in 25 per cent of recruits for the Atneri 
can volunteer army, and French statistics state that its frequency 
m recruits in France is 10 per cent 

The spermatic veins leave the testicle at its upper end and 
pass upwards m front of the vas deferens and of the deferential 
veins The veins are large intercommunicate freely by lateral 
branches surrounding the spermatic artery and form a plexus 
of convoluted vessels the pampiniform or spermatic plexus The 
veins pass through the inguinal canal into the abdomen and 
unite to form two or three large veins which eventually combine 
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mto a single vein, the spermatic vein, which opens obliquely into 
the inferior vena cava on the right side and at right angles mto 
the renal vein on the left The left spermatic vein is longer and 
larger than the right It is crossed by the sigmoid flexure of 
the colon, and receives one or two cohco spermatic veins 

There 13 usually a valve at the upper end of each spermatic 
v ein This may be absent on tbc left sale, and m this case there 
is a valve in the renal vein near the opening Yahes exist also 
in the veins of the pampiniform plexus 

In varicocele there is dilatation of the veins of tho cord, 
especially the anterior group, the pampiniform plexus The veins 
appear to be greath increased m number , they are elongated 
and tortuous, and their nails thickened and rigid Thrombo3i3 
is frequently present I have dissected from a varicocele of 
moderate size a rigid, tortuous, thrombosed vein which felt like 
a veiy hard vas deferens and measured 5 m m length Phlebohths 
are said to occur The dilated veins are massed immediately 
above and behind the testicle, and dimmish in size and numbers 
at the upper part of the cord Veins covering the tcsticlo beneath 
the tunica vagtnalis may also be dilated and tortuous 

Bennett recognizes four anatomical varieties (1) Varicocele 
involving the pampiniform plexus and its efferent veins and 
extending as far as the abdomen (2) Varicocele limited to the 
lower part of the pampiniform plexus (3) Yancocele involving 
especially the upper part of the plexus as far as the formation 
of the spermatic vein (4) Vancoccle affecting the pampuufonn 
p\cxu3, efferent veins, and spermatic veins 

The testicle is very frequently small and soft when compared 
with its neighbour This condition may have resulted from a 
want of development or from retrograde changes due to the 
varicocele 

Etiology. — Numerous theories arc a chanced to explain the 
occurrence of varicocele, hut nothing definite is known in regard 
to its origin Anatomically the veins have a very long course, 
are tortuous and poorly supported, and are liable to pressure by 
the abdominal muscles in their passage through the abdominal 
wall But these anatomical features are common to all subjects, 
and what has to be explained is the occurrence of vancoccle m 
a few 

In explanation of the frequency with wluch the left side is 
affected it is urged that the left spermatic vein is longer than the 
nght, enters the renal vem at a nglit angle, and is liable 
pressure from a loaded sigmoid flexure 

The condition is reasonably held to be congenital and to result 
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cither from persistence of fcefal \ems that arc usual!} obliterated, 
or from congenital malformation of the \enous plexus The 
following reasons arc gi\en for upholding the congenital origin of 
vancocele: (1) A fully de\ eloped vancocelo maj be found at an 
early age (2) The majority of \aneoceIes are only diaco\ ered 
when fully developed (3) The testicle is frequent!) found un 
developed, arrest of development having occurred at an carl) 
period (4) Thcro is an kcred/t) of i ancnecle or xarix of the 
lower extremity in half the cases (6) Other vascular abnormali- 
ties frequently coexist, 
such as vancea and 
me vi 

Symptoms. — The 
scrotum ia thin, lax, 
and lower than nor- 
mal on the left side, 
and either there 13 a 
fullness immediate!) 
above the testicle or 
the veins can bo seen 
standing out promi 
nently (Figs 2GI and 
262) There may be 
varicose veins on the 
surface of the scro 
turn The swelling 
increases on stand 
ing, especially if this 
is prolonged, and di 
immshes when the 
patient lies down Tig 261 —Vancocele 

On palpation the 

scrotum ia softer than normal and the enlarged veins are felt 
like a bag of earthworms The testicle is usually soit, and olten 
smaller than its neighbour, and the long axis is infrequently 
horizontal or nearly horizontal The vas is easily distinguished 
Occastoually a thrombosed thickened vein maj resemble it, but 
is more ngid and tortuous 

A slight non expansile impulse can be detected on coughing 
“When the patient lies down the veins are emptied, and they refill 
on resumption of the erect posture, the reflux being uncontrolled 
by pressure of the finger at the external abdominal ring 

The patient complains of a heavy, dragging sensation, and 
sometimes of aching pain 
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These symptoms vary verj greatly in different individuals 
Sharp pain is rarely felt In examining large numbers of recruits 
for the Territorial forces I found that there were two well defined 
groups In one the subject was well developed and robust and 
the varicocele had frequently escaped his notice and caused him 
no inconvenience In the second class the subject was ill grown 
and pallid and his tissues were lax varicose veins and flat foot 
were frequent concomitants Between these extremes were manj 
gradations 

\ancocclc occurs m growths of the kidney and a rapidly 
developing vancocelc especi 
ally on the right side m an 
adult or elderly patient should 
always raise the suspicion of 
renal growth (tee p 210) 
Prognosis — In most cases 
vancocelc tends to improve 
and e\ entnally disappear Bpon 
tancously and it is vex) rare 
in old men In a subject of 
brooding habit and in men 
of the ill developed looselv 
built type to which I have 
referred aching pain is fre- 
quent and gradually assumes 
an exaggerated importance 
and hypochondriasis may de- 
velop 

Treatment. 1 Pallia 
live — This consists in re 
assuring the patient that 
atrophy of tho testicle and 
impotence will not occur in advising cold baths regulated exer 
cise tomes and the use of a well fitting suspensory bandage 

2 Operation — This should be performed when the varico- 
cele is increasing and when it is causing pain and discomfort It 
is necessary when admission to the public services is desired 
The hard and fast rule by which candidates for the Bntish Army 
who suffer from v aricocele are ref used has been condemned by 
Colonel Howard and others _ 

General spinal or local anesthesia may be used The van 
cocele is grasped in the left hand just below the external abdominal 
rmg and an incision 1$ m long is made into its upper extremity, 
just above the level of the nng 
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An incision 1 in long oter the external abdominal ring trans 
\crse to the long axis of the cord, lias been used It has no 
advantage over the incision here described 

The cord is exposed and the incision carried through its cover- 
ings eo a3 to expose the veins The \as deferens is identified and 
separated, together with the spermatic arterj and a few veins lying 
behind xfc These are returned to the wound, and the varicocele 
is raised up on an aneurysm needle A stronge catgut ligature 
is now passed and tied round the veins near the external abdominal 
ring The testicle is palled up, and a second ligature is pheed 
about 2 in below the first The inters emng bunch of \ ems is cut 
away, leaving a sufficient projection beyond the ligatures to 
prevent slipping 

The ends of the upper and lower ligatures arc tied together 
so as to approximate the two stump3, and the cut surfaces are 
accurately held together by one or two catgut stitches This 
shortens the cord and raises the pendulous testicle If the scrotum 
is unduly lax an elliptical portion of it may now be removed, or 
the most pendulous part may be removed m the following manner 
An intestinal clamp is placed trans\ ersely on the scrotum below 
the testicles, or in an antero posterior direction and mattress 
stitches are inserted at intervals above it The redundant por 
tion of the scrotum is cut away below the clamp, which is then 
remo\ cd, the skm being brought together by interrupted silk 
worm gut sutures This procedure is rare!) necessary 

The wound is closed without a dram The patient is con 
fined to bed for two days, and a suspender should be wom for 
some months after the operation In this operation the sper 
matic artery is hgatured, and the blood supply of the testicle 
depends upon branches of this vessel which pass of! high up, and 
upon the deferential artery 

Haemorrhage due to slipping of the hgature may occur as a 
postoperative accident It may take place m the scrotum or within 
the abdomen, and m the latter position may be serious and even 
fatal If imperfectly tied, the spermatic artery retracts into the 
abdomen The haemorrhage is at first extraperitoneal, but later 
rupture into the peritoneal cavity takes place The symptoms 
are abdominal pain following the operation, and signs of internal 
haemorrhage, viz rapid pulse, pallor, sighing respiration, faint 
ing, thirst, restlessness, etc Orchitis and hydrocele may follow 
the operation 

Results — Comtr states that fibrosis of the testicle is present in 90 per 
Cent of cases after operation,. It may have preceded the operation butthisob 
server believes that it is produced more rapidly and in a greater degree by the 
operation. In 65 per cent of cases there was increase m the size of the testicle 
3a 
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doc to this fibrosm In some crises (21 per cent ) atrophy of tlio testicle 1ms 
been said to follow radical operation for the varicocele It is well, lxforo 
operating, to draw the patient s attention to any lack of development of tho 
testicle that may exist since he is apt to attribute to tho operative measures 
maldevclopmcnt discovered after tho operation 

I have frequently seen hydrocele of the tunica vaginalis follow 
the operation even in the lutnds of competent Burgeons Corner 
found that it occurred in 23 per cent of cases, and appeared Boon 
after tho operation It is the practice of Borae Burgeons to incise 
the tunica vaginalis and turn it inside out at the time of the van 
cocele operation in order to prevent the development of hydrocele 
Rarely, neuralgic pain, present before the operation, persists or 
even increases In the majority of cases no further trouble is 
experienced after the operation Corner found that 70 per cent 
of these patients were definitely improved and well satisfied 
Treatment by means of injections of a 0 per cent solution of 
sodium morrhuate has also been employed The injection is made 
into the pampiniform plexus from above downwards, just below 
the external abdominal ring The reaction is often severe, and a 
suspensory handage must be worn for some weeks 
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PART X.—THE SCROTUM 

CHAPTER LXX1I 

ELEPHANTIASIS-NEW GROWTHS 

I VFijAJf si ato ry diseases and fistula; of the scrotum are described 
with those of the urethra and the testicle 

ELEPHANTIASIS AND LYMPH SCKOTUM 
Etiology.- — Elephantiasis of the scrotum and lymph scrotum 
are diseases of tropical climates duo to lymphatic obstruction 
by the JF liana eanguims homints The distribution extends from 
33° N to 23° S in the eastern, and from 25° N to 30° S in 
the western hemisphere It is more common along sea coasts 
and the banks of large rivers, and is especially associated with 
high air temperature and considerable atmospheric hunudit) , 
which favour the development of the filaria in mosquitoes and 
its penetration of the skin of the human subject In addition 
to the filana, secondary bacterial infection by a diplococcus 
(lymphococcus of Dufongere) may perhaps assist in producing 
the disease Obstruction is not caused by the normal embryo, 
which measures 130 to 300 ft m length and 7 to 11 ft m 
breadth, but by miniature ora 60 ft long and 34 ft in breadth 
These, according to Hanson, ora liberated bj some damage, such 
as a blow, to the pregnant adult female worm, and obstruct a 
sufficient number of lymph channels and glands to cause Ijmph 
stasis 

Obstruction may o&o be caused by a coded mass of adedf 
worms blocking an important lymph channel 

Symptoms and pathology. — Lymph scrotum commences 
with an attack of fever associated with redness, swelling, and 
pain m the scrotum When the acute symptoms have subsided 
the scrotum remains swollen and elastic The surface is soft 
and smooth, or covered with rug®, and numbers of clear vesicles 
appear If these are punctured they discharge continuously a 
clear lymph or chyle containing filana embryos, and this eventually 
causes exhaustion 

Elephantiasis may begin as lymph scrotum, or there may be 
615 
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recurrent attacks of inflammation with redness and fever, and 
after each attack the scrotum is larger. After a time the enlarge- 
ment proceeds slowly and continuously until an enormous size 
is reached, the largest recorded size weighing 224 lb. (Chevers). 
The mass is somewhat triangular in shape, with the base upwards. 
On the anterior and upper aspect is a depression leading into a 
canal formed by the inverted prepuce, and at the bottom of 



Fig. 263. — Elephantiasis of scrotum. 


this is the glans penis. The skin becomes coarse and leathery. 
Thick ruga) and hypertrophied papillae stand out (Fig. 2G3), and 
the mouths of the follicles are unusually distinct. Inflammation 
and ulceration and sometimes sloughing of the akin occur. 

On aection the akin is greatly hypertrophied, and the deeper 
layer dense, thick, and fibrous. The subcutaneous tissuo is greatly 
increased in hulk, and has a yellowish mdemstous appearance, 
containing a large quantity of fluid. 

The thickening of the akin and subcutaneous tissues is greatest 



“an] ELEPHANTIASIS OF SCROTUM 917 

at the most dependent part, and they get thinner as they pass 
up towards the base ol attachment- At the sides and posteriorly 
the skin is softer, supple, and less changed. The testicles he 
towards the back, and nearer the lower than the upper end of the 
mass. Each testicle is firmly bound down to the skin by a greatly 
hypertrophied guhcrnaculum testis, and there is usually a hydro- 
cele of some size on each side. 

The weight of the scrotum drags down the skin of the pubes 
and perineum. A section of the base is triangular with the apex 
backwards. Elephantiasis of the legs is frequently present. 


Fig. 264. — Elephantiasis of scrotum rot due to filaria. 


In rare cases a non-filathl form of elephantiasis of the scrotum 
is met with. It is due to blocking of lymphatics from chronic 
inflammation (chronic ulcers, chronic erysipelas) or cicatrices, or 
is secondary to chrome uicers and recurrent; cnsipeiaB. jonirfnan 
Hutchinson describes a case due to tertiary syphilitic inflamma- 
tion. I have operated on a case in which no cause could be dis- 
covered for the lymphatic obstruction The patient, a man of 
45, had never left England. Four years before there was a swelling 
of the scrotum for fourteen days, which subsided, and for two years 
there had been gradual enlargement. The mass weighed 52 oz. 
after removal (Fig 261.) 

Treatment. — In the early stages pressure by elastic bandages 
is said to cause improvement, but when the disease is fully estab- 
lished nothing short, of operation will give relief. Operation is 
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contraindicated m old or enfeebled patients The mortality is 
under 5 per cent (Hanson ) 

Hernia and abscess formation should be treated 
For two days the patient is confined to bed and the mass 
suspended so as to empty it, and before operation it should be 
emptied ns far as possible by elastic pressure 

A tourniquet is placed round the base of the mas3 and earned 
round the pelvis in a figure of eight The testicles are exposed 
by vertical incision and dissected out the hydroceles opened and 
inverted and the peius exposed and isolated bv slitting up the 
tunnel in which it is buned The incisions arc earned round the 
base marking out flaps if feasible and deepened vessels being 
clamped a3 they arc cut The great mas3 consisting of thick 
skin and (edematous aicolax tissue is removed The flaps are 
brought together and sutured over the testicles 
LITEPATURE 

Castellan! anl Chalmers Manual of Trop cal Medic no 1910 
Connell W K Ur t Journ Surj April 193 p Col 
Daniels and Wilkinson Trop cal Med emo and Ilyg cne 
Knolt 1 I an I Justus B R„ I met Journ Surg \prU 103** p "8 
Manson Trop cal Diseases 


NEW GROWTHS OF THE SCROTUM 

Non malignant new growths of the scrotum ore uncommon 
Cutaneous men mas be met with and soft and hard fibroma 
lipoma chondroma and osteoma have been recorded Sebaceous 
cysts may occur singly or as multiple tumours (big 205) I have 
Been a case in which the whole scrotum was closely set with round 
hard nodules the size of a pea and larger and which proved to he 
sebaceous cysts The tumours caused no inconvenience and no 
treatment was desired Similar cases arc recorded by Hutchinson 
Kocher and others 

V case of mtrascrotsl hydatid cyst las been recorded 

Masses of varicose veins closely set and with small telangiectatic 
spots are met with in the scrotum On cursory examination the 
condition somewhat resembles a varicocele (Fig 2G6 ) 

Epithelioma op the Scrotum (Chimvey Swefp s Caj.cek’) 
Lpitl ehoma of the scrotum is more frequent in chimney sweeps 
than in other males and has thus received tl e name chimney 
Bwcep8 cancer In the Report of the Departmental Committee 
on Compensation for Industrial Diseases (!90~) it is stated that 
the mortality from cancer among chimney sweeps is twice that 
among occupied males generally For the three years 1900 2 
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the corapantn e mortal* tv figure for cancer among chimney sweeps 
between the ages of 20 and 65 was 133 as compared with G3 among 
occupied miles at the same ages The disease commences in a 
wart (soot wart) most often at the lower and front port of the 
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scrotum and the whole scrotum maj be covered with these warts 
The warts maj for long remain simple and then one of them 
begins to grow rapidlj becomes softer more vascular bleeds easily 
and ulcerates The ulcer spreads slowl} along the skin the ba c e 
is indurated the edges are hard and everted Other forms in 
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which the growth may commence ore a nodule, a cauliflower 
excrescence, or a horn like outgrowth on a papilloma The ulcer 
spreads over the scrotum, the testicles are exposed and some- 
times m\aded, and the crura of the perns become intohed The 
inguinal glands are enlarged at first from mflammatorj products 
but later from metastatic deposit from the growth. Large massi 9 
mav form and break down, and ulceration into the femoral or 
iliac arteries maj occur There 13 little tendency to the production 
of distant metastases 

Extension to the inguinal glands is usually long delayed, and 
has been known to 
make its appearance 
some years after sue 
ccssful removal of the 
primary disease 

Spencer has shown 
that soot granules are 
found in tho cells of 
the growth, and also 
m healthy skin beyond 
the growth 

The presence of 
soot granules in the 
eelb of the epididnms 
gives n*e to dark 
patches which cannot 
be washed away, aud 
may explain the de 
relopment of “ clum 
ney sweep’s cancer ” 
years after the patient has ceased to follow his occupation 
The disease is much more common in England than m any other 
country, and this was attributed by Butlm ( Bnl Med Joum , 1692, 
p 1343) to the burning of hard coal, to deficient protection of 
the skin from contact with soot, and to insufficient washing 
According to Jacobson the disease is diminishing in frequency 
Labourers engaged in work among tar and paraffin are also liable 
to develop epithelioma of the scrotum 

Treatment. — This consists in preventing the prolonged con 
tact of soot with the skin The clothes should be protective, 
and thorough washing should be regularly earned out 

Operation should remove the growth with a wide margin, and 
the inguinal glands on both sides should be carefully removed with 
the fat in which they are embedded. 




PART XI.— THE PENIS 

CHAPTER LXXIII 

ANATOMY-CONGENITAL MALFORMATIONS— 
INJURIES— PREPUTIAL CALCULI 

Surgical anatomy. — The perns consists of three mosses of erectile 
tissue — the tiro corpora cavernosa and the corpus spongiosum 
The corpora cavernosa he side by side and form the bulk of 
the body of the penis At the root of the penis they separate from 
each other to form the crtin, which are attached to the rami of 
the pube3 and ischium, and are covered by the erectores p*ms 
muscles In the body of the perns thc> are closely united and 
at the anterior part of the organ become parth blended the 
septum between the two bodies being vertically perforated to 
jom a comb like partition (septum poctiniformc) In front tke\ 
are united in a conical extremity which is capped by the glans 
penis The corpora cavernosa are surrounded bj a dense white 
sheath consisting of fibrous and elastic tissue, which forms a 
common investment and internally to which each has a separate 
capsule of similar structure The blood supply of each corpus 
cavemoaum is derived from the artery to the crus a branch 
of the internal pudic arten, and some twigs from the dorsal 
artery of the penis and the veins pas3 to the prostatic plexus and 
pudendal veins and to the dorsal vein of the penis 

The corpus spongiosum lies la the middle has on the wider 
surface of the penis in a groove between the two corpora ca\ ernosa 
Posteriorly it expands into a ronnded mass the bulb and anteriorly 
it forms a cap the glan3 penis which envelops the end of the 
corpora cavernosa The bidb shows a superficial median division 
at its posterior extremity It is attached to the under surface 
of the triangular ligament and covered by the bulbo-cavemosus 
muscle The corpus spongiosum is invested by a sheath which 
contains more elastic and less fibrous tissue than the corpora 
cavernosa The urethra enters the upper surface of the bulbous 
portion about t in from its posterior extremity and passes for 
wards in its substance, piercing it at the conical extremity of 
the glans perns 


021 
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The arterial supply enters the corpus spongiosum at each end, 
the posterior supply being derived from the artery to the bulb, 
a branch of the internal pudic , the anterior is the dorsal artery 
of tlie perns The veins pass to the dorsal veins of the penis and 
to the veins of the bulb 

The skin of the poms is thin elastic, and free from fat or hairs 
Anteriorly it forms the foreskin and on the glans is firmly adherent 
to the spongy tissue and has no glands Around the cervix of 
the penis behind the glans are the glands of Tyson, which sccrctc 
smegma 

The superficial fascia is thick, is continuous with that of the 
abdominal wall and scrotum, and contains smooth muscle fibre. 
A strong fibrous sheath invests the entire organ and covers the 
dorsal vessels The suspensory ligament is a strong fibrous band 
passing from the pubic symphysis to the baso of the penis, and 
blending with the fascial sheath and passing into the septum 
scroti This ligament shng3 the base of the penis to the pubic 
symphysis The lymphatics pass along the dorsum to the inguinal 
glands, while a few pass from the corpora cavernosa and corpus 
spongiosum to the pelvic lymph-glands 

The development of the penis and urethra is described at p 118 

CONGENITAL MALTOKMATIONS 

Rudimentary deidopment of the penis is not uncommon and 
the perns may be so small as to be entirely hidden m the redim 
dant tissues of the pubes and scrotum Such cases have erro- 
neously been described as absence of the penis A penis of 
infantile type may develop after puberty into an organ capable 
of procreation The subject may in other respects be normally 
developed When rudimentary development of the perns is com 
bincd with a bifid scrotum and undesccndcd testes the sex is difli 
cult to distinguish These, and also cases of hypertrophic clitoris, 
are frequently regarded as cases of hermaphroditism, or the sex 
of the child may be erroneously diagnosed Neugebauer collected 
5S cases m which the mistake was first discovered after marriage 

In many cas-'s it is impossible to be certain of the sex at birth, 
and French authors recognize a class of “ sexe ind£tcrmine " In 
the male pseudo hermaphrodite the descent of one or both testicles 
into the folds which might represent a bifid scrotum or labia 
majora may take place and in one case a hydrocele was demon 
stxated by its translucency The folds are also more wrinkled 
from the development of dartos m the scrotum than in the labia 
Per rectum nothing will be felt to aid the diagnosis At puberty 
characters develop in most cases which make the diagnosis ccr 
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tarn— the characteristic development of pubic hair extending to 
the umbilicus m the malo, the development of the prostate felt 
per rectum, and the appearance of secondary sexual characters 
such as changes in the voice, the breadth of the shoulders as com 
pared with the pelvis, the appearance of hair on the face, and in 
the female the commencement of menstruation and the develop 
ment of the mamma? 

True hermaphroditism is very rare Corner quotes two cases 
one of a woman, aged 21, who had a testicle removed from an 
inguinal hernia (Bernard Pitts), and another of a man, aged 25 
who had a uterus, discovered also at operation (Kellock) 

Several cases of absence oj the penis have been described and 
the malformation is usually combined with congenital urethro 
rectal fistula The scrotum and testes in these cases have usually 
been normal in development 

Torsion oj the penis is a rue abnormality, and is not seen apart 
from epispadias or hypospadias The perns, which is usual!} 
poorly developed, but maj he large, is rotated to the right one 
quarter of or a complete circle 

Adhesion oj the shn oj the penis to the scrotum may occur alone 
when the whole under surface auj be webbed or m combination 
with hypospadias The penis is easily separated and the edges of 
the wound united A hypospadias operation should then be per 
formed if necessary 

Double perns is very rare and is usually combined with other 
deformities such as extrophj of the bladder, malformation of the 
kidneys, additional limbs, or atrophy of a limb The penes maj 
be quite separate and perfectly developed, and functional or 
they may be webbed The testicles may be normal or rudimentar} 
and displaced 

Phimosis 

Narrowing of the opening m the prepuce is the commonest 
of all congenital malformations of the unnaiy tract The pie 
puce may be adherent and the orifice of the foreskin narrower , it 
may also be long and project well beyond the glans penis as a loose 
process 

Phimosis may be acquired in adult life from chrome or recur 
rent balanitis, and in chronic inflammation in diabetes melhtus 
in cases of long foreskin The orifice becomes scarred and con 
tracted Acquired narrowing of the outlet may also result from 
the scar following a chancre, from epithelioma, or from an in 
complete operation for phimosis 

Complications. — In children frequent micturition and noc 
tumal enuresis are frequent complications Irritation leading to 



924 THE PENIS [«up 

masturbation, difficult micturition with ballooning of tbo fore 
skm and retention, may result , and hypcrtroph) of the bladder, 
with dilatation of the kidneys, umbilical and inguinal hernia, 
prolapse of the anus, and even extravasation of unne, are ascribed 
to this cause Balanitis is a frequent complication both in children 
and in adults and gives rise to imtation and discomfort and a 
purulent discharge Gangrene of the foreskin has been known 
to result Preputial calculi may form The urethra is infected 
from this source and recurrent attacks of urethritis ensue 
Stricture has been stated to result (Orttnann) 

Paraphimosis is a common complication, and in adult life is 
a cause of impeded coitus In cases of longstanding balanitis 
epithelioma may develop 

Treatment. — Operation is necessary on account of any of 
these complications Gradual dilatation of the onficc by means 
of forceps is tedious and unsatisfactory 

Two methods of circumcision are m use 1 A pair of forceps 
is placed in the orifice o! the foreskin and gentle traction exerted 
so that the foreskin is pulled forwards A circumcision clamp 
(of which there are man) varieties) is put obliquel) on the foreskin 
parallel to the corona glandis if this can be felt, and ]ust bejond 
the edge of the glans perns The clamp is held in the left band and 
the forceps and clamp are cut off with a scalpel, the edge of which 
is kept close to the clamp The skin retracts and the mucous 
membrane still coaers the glans The edge of this is picked up 
with forceps, nnd us cut along the dorsum to the corona and stripped 
off the glans until the coronal sulcus with yellow smegma is 
exposed The redundant mucous membrane is then clipped away 
Tour bleeding points wall usually be found— a dorsal two lateral 
and a franal If the bleeding from these does not quickly 
cease, they are clamped and tied with fine catgut, and catgut 
stitches are then inserted through the mucous membrane and 
skin, bringing them into accurate apposition. 

In children the wound should be thickly dusted with bone 
powder , no dressing is necessary In adults a dressing of moist 
antiseptic gauze is kept in position with a bandage After twenty 
four hours the most comfortable dressing is bone or hazchue oint- 
ment spread on lint 

2 A preferable method is the following The foreskin is 
retracted until the onficc is tense, and on the edge of this three 
pairs of fine toothed forceps ate placed— two close together on 
each side of the median line dorsallv, and one at the middle hne 
aentrally These are raised and the foreskin is separated from 
the glans with a director With a sharp-pointed pair of scissors 
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tbo foreskin b slit up the middle line on the dorsum as far as the 
postcoronal sulcus, the edge of each flap thus formed being held 
by one of the pairs of forceps. (Fig. 207.) The flaps are well stripped 
off the glana and corona, and from the end of the dorsal incision a 
second is carried round one flap of foreskin, leaving just a narrow 
ledge of mucous membrane below the corona. (Fig. 208.) This flap 



Fig. 267. — Circumcision. 
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is cut away, leaving the lower pair of forceps attached. Th® 
same incision is earned round the second side, this time cutting 
away the two remaining pairs of forceps. (Fig. 269.) 

Complications of circumcision. — 1. Insufficient removal of 
the foreskin, with recontraction. 

2. Injury to the glans. 

3. Removal of too much skin or of a collar of skin while that 
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at the orifice is left These complications occur m the clamp 
method, and are avoided in the second method The desire to 
“ save something of the foreskin ” is a fruitful source of trouble 
and rccontraction Hemorrhage may occur in the subjects of 
buemophiha, and may bo fatal Jacobson quotes the case of four 
Jewish infants each of them descended from a different grandchild 
of a common ancestress through the female line, four generations 
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Fig 268 — Circumcision, dorsal Mew 
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bach, who died from hemorrhage consequent on circumcision 
Pressure, hot lotion, and suprarenal extract should he used in oozing 
due to kasmophiha 

Paraphimosis 

This 19 a complication of phimosis The foreskin is retracted 
and the narrow opening is drawn o\er the corona glandis and can 
not be returned Balanitis is frequently present as a complication 
The orifice of the foreslan is usually rigid and may either be pulled 
directly back untd it slips over the corona or may be rolled hack 
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and the foreskin reversed as in normal retraction. When para* 
phimosis has developed there is seen a thick cedcmatous collar of 
raucous membrane behind the corona, which may become deep- 
red or oven purple. Behind this is a deep sulcus, and there may 
be another collar, less prominent, above this, and sometimes a 
second sulcus. The glans is congested, deep-red or purple. The 
site of strangulation may be immediately behind the glans or 
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Fig. 269 , — Circumcision, ventral t Jew . 
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farther back. Rarely a chronic form is observed following the 
acute, and the thickening takes the form of a solid cedema. 

If left untreated the acute form goes on to ulceration, and 
relief may be obtained by ulceration of the constriction; very 
raiely the glans becomes gangrenous. 

Treatment. — Immediate reduction should be carried out 
whenever possible. The patient may require a general anaesthetic. 
The penis is grasped between the first and eecond fingers of one 
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hand on each side, and with both thumbs pressing upon the 
glans The axlcroatous collar is pulled forwards, while at the 
same time the glans is pressed back The traction is more lrnpor 
tant than the pressure The cedematoo3 folds may be punctured 
with a needle The application of a layer of lint soaked in adrenaline 
(1 in 1,000) and cocaine (10 per cent ) may reduce the congestion 
of the parts and aid reduction. 

If these measures fail a longitudinal incision should be made 
on the dorsum of the penis through the ccdematous folds and the 
constricting rings Secondary incisions may be made to relieto 
cedema 

LITERATURE 

AjpInaU, A , Med Joum AvjI 1931, ii, C53 
Beck, Med Ap c), 1901, p. 451 
Collier, Bnl. Med Joum., I8S9, j, 109 
Corner, 'Mala Diseases m General Practice." 1910 
Goschler, VterlAiahrteh / prod Uedk., 18o7, 8 89. 

Hart, La nett 1800, 1 71 

Jacobson, Diseases ol tho Male Organs ol Cencralion,” p 033 1893 

Lorthlor, CentroM. f d. Kranlh. d Ham v Sex. Org , 1001, p. 331 
Muroby, Bnl Med Joum . 1885, ii 02. 

Neugebaaer, JFi en. Uin ltundjchau, 1002 p. C31 
SangallJ, Ann d Mai d Org Gin. Dnn , 1893, p. 478. 

Schnnnelcr, F. C , /Hiaou Med Joum , Apnl 1931, p 319 


INJURIES or TIIE PENIS 
Wounds of tho penis are usually incised, rarely punctured, 
and are produced intentionally w certain sects, maliciously from 
jealous) or by barbarians in war, or accidentally 

In deep wounds the lucinorrhago is abundant if the perns is 
erect at the time of the injury, but may be comparatn, el) trifling 
if it is flaccid 

When tho organ is incompletely severed the urethra may 
escape If tho urethra is cut across, the end will retract and 
retention of urine occur In complete amputation the haemor- 
rhage should be arrested by ligature of the arteries and by stitch- 
ing the edges of the sheath of the corpora cavernosa together 
The urethra must be identified and drawn up and stitched to 
tho slon, and a catheter tied in 

In partial section the haemorrhage should he controlled by 
accurate suture of the fibrous sheath of the corpora cavernosa 
When the penis remains attached by a small segment a catheter 
should he tied in and an attempt made by accurate suture to 
obtain adhesion The functional result, though not at first good, 
may, after some months, be satisfactory. Dunng convalescence 
the patient should be kept under the influence of morphia, 
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belladonna, and bromides in order to prevent erections, which 
serious!} interfere with healing 

The shin of the penis and scrotum may he tom away by 
the bite of an animal Immediate Thiersch grafting should be 
done to prevent cicatricial contraction, or a transverse flap of 
shin may be raised on the pubes and the penis, with a catheter 
in the urethra, inserted under this W hen the flap is adherent 
to the under surface of the penis it is cut from the abdominal 
wall, leaving sufficient to wrap around the perns The two wings 
meet on the dorsum 

Wounds from firearms are rare, and the indications for treat 
ment are the same as thoso from cutting instruments Contusion 
is seldom met with, and, opart from the injury to the urethra 
which may result, recovery is usually rapid Gentle pressure 
and the use of an ice bag arc indicated 

Fracture of the erect penis maj occur during connection In 
some cases penurethral induration around a stricture has been a 
predisposing cause When the accident has occurred pam was 
felt so severe as to cause fainting The pam radiates to the puhia 
and grow Several patients have stated that there was a sound 
like the breaking of a glass rod The organ suddenly becomes 
flaccid, and this is followed by enormous swelling from infiltration 
with blood If rupture of the urethra takes place there are hxmor 
rhage from the meatus, pam on micturition, and infiltration of 
urine or complete retention 

The sequel© of this lnjmy are traumatic stricture and impair 
ment of erection The proximal segment becomes erect, but the 
distal segment beyond the site of fracture remains flaccid or may 
become erect later In order to avoid these results, Reclus advises 
that the fracture be treated by incision clearing out of the clots, 
and suture 

Dislocation of the penis has been recorded in a few cases 
The skin of the perns remains in position the attachment of the 
Bkw behind the glans is torn and the glans and body are dis 
placed into the subcutaneous tissue of the pubes, scrotum, or 
groin 

Rupture of the urethra and subsequent infiltration of urine 
may complicate the diagnosis The penis should be replaced w 
its cutaneous sheath and retained by stitches and the urethra 
repaired 

Strangulation of the penis may occur bj accident, as from 
the use of a jugum penis for the treatment of incontinence, 
or in erotic individuals from, instruments such as a ring Con 
gestion and mdema of the peripheral segment results, the penis 

3n 
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becomes enormously swollen, and retention of urine follows If 
relief is not obtained slouglnug takes place, and urinary fistula? 
may form The treatment consists in removing the strangulating 
body by the use of vaseline and massage m the earlier stages, 
or by cutting it acro33 with a chisel or pliers if this is possible 
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PREPUTIAL CALCULI 

A high degree of phimosis is present, and almost all the cases 
occur in adults children being rarely affected The number of 
calculi varies Lcwm found from 1 to 10 calculi in sir cases, 
15 m one case, and between 38 and 70 in eight cases, Lloyd 
found 11, weighing 70 gr , Jacobson 11, Comey 22, and Vincent 
200 small calculi The size vanes from that of a pea to that of 
a man’s fist 

The composition vanes according to the origin. Kaufmann 
divides the calculi into three classes 

1 Preputial calculi composed of smegma impregnated with 
lime salts These arc soft, fnable masses consisting of epithelium, 
cholestenn, fatty acids, and lime, with numerous bactena 

2 Preputial calculi aming in stagnant unne in the prepuce 
These are harder, and may show some lamination The chief con 
stituentsarc unc acid, calcium phosphate, and ainmonio magnesium 
sulphate, with traces of carbonic, oxalic, and sulphunc acids 

3 Migrating vesical calculi, which are arrested in the dilated 
foreskin A calculus may ulcerate through the floor of the fossa 
naviculans and lodge in the preputial sac 

The constant symptom is a copious purulent discharge, and 
pain and difficult micturition arc frequently present. The calculi 
can be felt as a hard mas3 in the foreskin, and grating can in 
many cases be elicited 
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CHAPTER LXXIV 


BALANITIS— HERPES PR^EPUTIALIS — CEDEMA OF 
PENIS —PRIAPISM— FIBROUS CAVERNOSITIS- 
TUMOURS 

BALANITIS— BALANO POSTHITIS 

BxLAxms means inflammation of the glans, and posthitis inflam 
mati on of the foreskin 

Apart from \enereal balano posthitis, which is the most common 
variety, inflammation under the foreskin may anse from a number 
of causes Non venereal balanitis is subacute It occurs in the 
subjects of phimosis, and may result from intercourse with a 
woman affected with leucorrhcoa, or from want of cleanliness, 
leaduig to accumulation and decomposition of smegma It is 
frequently met with m patients who arc looked upon as gouty 

Balanitis also occurs in diabetes, and the inflammation may 
spread to the perns and scrotum, causing a verj painful form of 
eczema 

The inflammation usually commences in the sulcu 3 behind 
the corona glandis, and leads to constant burning and itching 
A purulent discharge appears from under the foreskin, and if 
neglected this may become fetid Superficial ulceration maj be 
found on the glans and inner surface of the foreskin 

A rare form occurs with intensely red shining patches on the 
surface of the glans The margin 13 sharply defined, and there 
is no irritation or uneasiness Long-continued balanitis is a pre 
disposing cause of epitheboma Diphtheritic and croupous forms 
have been described 

Treatment.— Occasional attacks of balanitis are treated by 
washing with a solution of bicarbonate of soda or lead lotion, or, 
after washmg the parts thoroughly with soap and water and care 
fully drying, tannin and gljcerm (glycerinum acidi tanmci, BP) 
should be applied with a cotton wool dab , and this is repeated 
night and morni n g The general health and diet should receive 
attention, and the nnne should be tested for sugar Diabetic 
balanitis may be treated on tbe same lines, or a dusting powder 
may be prescribed containing bone acid, starch, and zinc oxide, or 
031 
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protection to tl\c skin given l>y smearing with nnc oxide oint- 
ment The effect of general and dietetic treatment is very marked 
in these cases In persistent balanitis circumcision should be 
recommended, and the danger of the development of epithelioma 
pointed out 

In diabetic balanitis operation should, if possible, be avoided 
In persistent and severe cases circumcision should be done under 
local anaesthesia and with tho strictest antiseptic precautions 

HERPES PILEPUTIAIJS 

True herpes zoster of the penis is a rare condition, and differs 
in no way from that Been elsewhere 

The common variety has been called catarrhal herpes, and is 
an erythema (Jacobson) 

The disease occurs lu young or middle aged men The onset 
may be preceded by digestive disturbance, Buch as dyspepsia 
and flatulence and in recurrent attacks these prodromata may 
be recognized by the patient as a certain warning of the onset 
Nervous depression may also bo noted There is intense itching 
and burning and a red blush appears on the inner surface of the 
foreskin near the sulcus, and less frequently on the glans or on 
the cutaneous surface of the foreskin or the slnn of the penis 
A group of tmy papules appear, and theso become resides and 
then pustules If protected, they shrivel in a few days and a 
dark scab forms, which is thrown off, and healing has taken place 
Usually friction of tho clothes rubs off the pustules and tmy 
round punched-out superficial ulcem remain in groups The 
“ attack ” lasts five to six days, but, if care is not taken to pro- 
tect the ulcers and observe strict cleanliness, secondary infections 
mav prolong the disease In such cases there are enlargement and 
tenderness of the groin glands There is a tendency for herpes 
to recur at definite intervals, usually of a few weeks or months, 
and it may persist m this intermittent form for some years, 
gradually diminishing in frequency and seventy, and eventually 
disappearing The immediate cause of these attacks may occasion 
ally be asenbed to dietetic errors or sexual excesses 

The relation of herpes to venereal diseases has been much 
discussed Syphilitic patients and those who have suffered from 
soft sore arc more liable to develop this condition but it f requentlv 
occurs when there has never hecn venereal disease, and occasion 
ally when there has been no sexual intercourse 

Diagnosis — In the ulcerative stage herpes is distinguished 
from soft chancre by the sequence of papule, vesicle, and pustule, 
the grouping of the ulcers, and the alight reaction of the surround 
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ing tissues, and frequently by the lnstory of previous attacks, 
from syphilitic chancre by the absence of induration and of adenitis, 
the history of the local conditions, and occurrence within a feu 
days after connection Scrapings of the surface may be examined 
lot the Spirochata patttda 

Treatment. — Careful washing followed by the use of an 
ointment or dusting powder as m balanitis, to act as a protective 
layer, prevents infection and spread Lead lotion may be used, 
and forms a deposit on the ulcer The most efficacious treat 
ment is to apply mtrate-of silver solution (2-4 per cent ) on a 
pledget of cotton wool so that a white layer forms o\er each ulcer 
Ono application may suffice Arsenic is recommended as a pre 
venti\o medicine, and should be tried in recurring cases 

Circumcision has not gnen good results, the 1 csicles appear 
ing elsewhere 

(EDEMA OF THE TENIS 

Acute ccdema of the skin of the perns, usually confined to the 
foreskin hut occasionally unolvmg the whole penis, is observed 
in venereal diseases, and occurs ns a result of paraplumosi9 com 
pression of the penis by rings, extravasation of unne and as an 
insignificant part of oedema due to systemic diseases 

In rare instances acute cedema develops as an isolated pheno 
mcnon without apparent cause I have met with three cases 
in which sudden acute oedema occurred in young and middle 
aged men There had been no venereal disease for ten or more 
years The onset was sudden and without any warning The 
skin was shiny and translucent m appearance, and the oedema 
ceased at the base of the perns After lasting from three dais 
to a week the swelling rapidly or gradually disappeared No 
evidence of phlebitis of the dorsal vein or any cause for lymphatic 
obstruction could be found In ono case there had been several 
attacks at intervals of a year or more 

Chrome oedema of the perns may occur as a part of elephantiasis 
Where extensive scarring is present m both groins from bygone 
suppuration or (in one case) extensile dissection of tuberculous 
glands, chrome cedema of the penis may be present (Fig 268), 
or the lymphatic dram may suffice under ordinary conditions, 
but is inadequate when some slight attack of balanitis occurs and 
the penile skin swells up from time to tune 

Treatment.— No local treatment is usually necessary m idio 
pathic cedcma, but multiple punctures may afford relief In 
more chronic conditions all causes of local irritation should be 
removed and massage applied to the groins Lymphatic drainage 
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by buried strands ol catgnt after Handler’s method for cedema 
of the arm in breast tumours raaj be tried 

PRI IPISJI 

This term denotes continuous erection which is usually 
extremely painful and is unaccompanied by desire or emission 
Some local causo may be present such as injury acute or 
chronic inflammation or new growth or pmpism may be due 
to disease of or injury to the cervical or upper dorsal spinal cord 



Fig 270 — Chronic rcdcma of penis due (o extensive scarring 
following operations on both groins 

In some cases it is reflex Hobbs describes a case having a nasil 
origin It occurs occasionally in leubnmia The cause is nt 
present obscure Priapism has been ascribed to thrombosis to 
nervous influences to the pressure of a hematoma on the veins 
trad Vo vaso motor influences *1116 onset is often sudden The 
corpora cavernosa onlj are rigid There is constant severe pain 
and micturition is difficult The condition may last several weeks — 
three or six— or even months but recovery usually takes place 
Treatment. — Sedatives (bromides camphor morphia chloral) 
may be tried and ice bags applied but these measures have proved 
ineffectual Incision of the corpora cavernosa and evacuation of 
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the contents has been immediately successful, but the ultimate 
result has been a complete loss of erection 

Greenberg recommends deflation of the corpora cavernosa by 
means of an aspirating needle, with repeated injection aud aspiration 
of normal saline The manreuvre is repeated as soon as the organ 
becomes erect, cventuall) restitution is brought about 

TIBROUS CAVERNOSITIS— INDURATION OF TIIE 
CORPORA CAVERNOSA 

In this condition there is a fibrous induration of the sheath 
or in the substance of the corpora cavernosa 

Etiology. — -The a\ erage age m 20 cases of pnrnarj indurative 
ca\emo3itis under my care was 561 y cars , one patient was aged 
30, and ono 48 , the others were all ov er 50 There are two dis 
tinct classes of cavemositis— that which follows a recognized local 
cause, and that which appears spontaneously 

1 Secondary mduratne caiernositis —Gonorrhoeal urethritis is 
the most frequent cau«e, and the induration succeeds an old 
standing periurethritis Gummatous infiltration is a less common 
cause (cavemositis syphilitica) Induration of the cavernous tissue 
may follow injury such as contusions or fracture of the penis or 
wounds 

2 Primary mduratne cavemositis was first described b> Kub\ 
of Dublin, and is comparatively uncommon I have notes f 
20 cases that hare passed through my hands m eight }ears 

Gout, diabetes, or rheumatism is sometimes present, and the 
sclerosis maj be ascribed to one of these diseases Tuffier in 26 
collected cases found gout in 15 and diabetes m 11 Dupujtrm s 
contraction maj be present 

Smallpox, typhoid fever, pya?nua, and exanthemata have been 
noted as causes, but m man) cases no cause, cither local or general 
can be found to explain the sclerosis Sacher gives the frequency 
of different causes in 187 collected cases as follows Diabetes and 
gout 23 5 per cent , syphilis 11 per cent , gonorrhoea 9 per cent , 
traumatism 8 2 per cent , rheumatism 2 1 per cent 

Pathological anatomy. — -The induration ma) be in the form 
of a nodule, a plaque, or a cord The nodule is rounded, regular, 
and solitary or multiple, and several may coalesce Plaques var) 
in thickness and cords are frequently nodular and situated in the 
middle hue on the dorsum They are hard, sometimes cartilaginous 
m consistence "When due to fracture, stricture, or other local 
cause, the induration may involve the tunica albuginea of the 
corpus cavern osum and extend into the cavernous tissue In 
primary indurative cavemositis the sclerosis is confined to the 
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tunica albuginea and the septum In tho primary form the in* 
duration consists of tissue similar to a cheloid There is hard, 
fibrous tissue with efflbrj onic cells and very few blood vessels 
Symptoms. — Tho patient complains of curvature of the penis 
during erection (lc slrabtsme pcnicn) The cun c may be to 
tho rtght or tho left, or towards the pubes, or \crj rarely down 



Fig 271 — Indurative cavcrnosuis of sheath of left corpus 
cavcrnosum , penis displaced to right 


wards according to the position of the induration, which occupies 
the concavity of the curie 

There may be pun on erection, and connection is frequently 
impossible Delayed ejaculation is often present In set ere cases 
there is distortion of the perns m the flaccid condition, the penis 
being turned towards the sound side {Fig 271) In some cases 
the portion of the perns beyond the indurated mass remains flaccid 
when erection occurs 

The onset is insidious in primary sclerosis, but may be sudden 
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m traumatic coses There is a hard nodule or a plaque in the 
sheath of the corpus ca\emosum or along the septum 

The most frequent situation is at the base of the perns on the 
dorsum, and there is usually a saddle shaped plaque which spreads 
laterally, in\ olvrng part of the circumference (Fig 272 ) With 
or without this plaque a hard cord may be felt along the middle 
hue on tho dorsum Plaques or nodules may be found at other 
parts of the corpora The anterior ends of these bodies may be 
affected so that tho mass feels buned m the base of the glans perns 
The slan is freely nun able over the mass 

The sclerosis may extend to the undersurface of the corpora 
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Fig 272 —Diagrams of distribution of fibrous induration in 
14 consecutue cases of indurative caiemositcs 


ca\cmosa, and the urethra and corpus spongiosum are felt like 
a gutter between the lateral masses 

Diagnosis. — The diagnosis is not difficult The cartilaginous 
hardness, the absence of signs of syphilis, and the effect of anti 
syphilitic treatment distinguish the indurations from guromata 
Malignant infiltration of the corpus ca\ ernosum 13 always secondan 
to epithelioma of the glans or prepuce , it is more deeply seated 
m the cavernous tissue and has a rapid course 

Course and prognosis.— Primary indurative ca\emositis 
slowly extends, but after a tune becomes stationary There is 
no tendency to resolution Cartilaginous transformation appears 
to ha\e occurred w one instance Ossification has not been 
authenticated Sachs found calcification in three cases on X ray 
examination 

Treatment.— The effect of treatment is disappointing Iodide 
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of potash and arsenic have been recommended, and local applies 
tions of iodide of potash mercury , iodoform and salicylates are 
used Applications of the faradio current have been unsuccess 
ful Electrolysis has in rare cases been followed by improve- 
ment Subcutaneous injections of thiosinnrain ethyl iodide, 3 gr, 
or lodolysra, 15 miru ini may be tned In one case I used local 
injections into the fibrous mass of fibrolysm (tluosmnmin pnd 
sodium eahcylate, 15 per cent ), 2-3 c c , and the induration clis 
appeared Excision has not been successful in relieving the 
deformity 
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TUMOURS or THE PENIS 

Dermoid cysts are very taro They occur as small pea sized 
bodies m or clore to the median raphe on the under surface of 
the penis In a young man 
aged 31, under my care there 
was a raised, round swelling 
the size of a small pea tn the 
shin immediately to the left 
of the median raphe, 1 in 
behind the glans on the ven 
tral surface of the penis 
(Fig 273 ) He hod noticed 
it Bince it began to discharge 
a little clear fluid eight years 
previously There was a tmy granular bud on its surface, and 
a little clear fluid could be expressed On section the cyst wall 
consisted of squamous epithelium 

Mucous cysts have also been described, and sebaceous cysts 
arc sometimes seen 

A horn composed of epithelium growing from the glans penis 
Vitos VftCTi AtstTiVci Soc'a cases ore puVuo’iogica'i tumtsfaia 

Examples of lipoma, fibroma angioma, and chondroma have 
been recorded 

Papilloma 

Soft warts are usually venereal in origin, but occasionally 
are non venereal They are usually collected in the sulcus 



r ig 273 — Dermoid cyst of penis , 
displaced raphe 
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behind the corona glandts or oa the foreskin (Fig 274 } The 
skin of the glans may also be affected The) are soft and friable, 
and bleed easily It 
has been shown that 
these papillomas 
may become raahg 
nanfc and infiltrate 
the penis 

Treatment. — 

The warts should be 
removed mth curved 

scissors, and solid , 

nitrate of alter .p 2 ' 4 ^ r “' S 

plied to the base 



Pressure should be used 
to control bleeding and 
adrenaline ma) be applied 
to stop any troublesome 
oozing 

Epithpliosia 
Malignant growths of 
the penis are of compare 
tt\el) frequent occurrence 
They form 2 $-3 per cent 
of all malignant growths 
Etiology. — The dis 
ease is chiefly met with 
between the ages of CO 
and 70, is rare before 45 
and is most common at 
the age of 55 Cases oc 
cumng at the ages of 21 
and 30 have however, 
been described 

Phimosis is an impor 
taut predisposing cause 
Epithelioma frequently de 
velop3 where phimosis is 
present Eemarquav found 
that 42 out of 59 cases of 
epithelioma of the pems 
had phimosis Epithe 



lioma in this situation is F,g 275 — Epithelioma of penis 
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very rare among the Jews (Travers) Wottmst even states 
that there is no recorded case of carcinoma of the penis in a 
circumcised Jew. 

The long foreskin encourages the development of chronic 



Fig. 276. — Epithelioma of penis, enlargement of groin glands, 
cedema of right leg. 
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balanitis, and long-continued balanitis attributable to this, or of 
the type ascribed to gout, is a predisposing cause of epithelioma 
Epithelioma may develop m venereal warts, scare from old 
chancres, or in gummatous induration Lcucoplakia is a rare 
precancerous condition 

< Injunes such as tearing of the fnenum have been the starting 
point of malignant disease Infection of the glans penis from 
carcinoma of the cervix has been recorded w isolated cases 



Fig 277 — Partial amputation of penis for epithelioma of glans 

The orifice of the foreilc n bt» Ixin cloned over the growth with «t tchet nt eh ere tied for 
traction lne a on for ampatai on n »h ventral flap 

Pathology. — The epithelioma commences more frequently on 
the foreskin than on the glans penis but when the patient comes 
under obsenation both arc usually affected Kaufmann states 
that out of S3 cases the foreskin was first affected m 20 and the 
glans m 13 The growth usual!} begins as a wart (87 per cent ), 
as a deeply seated nodule, or m an ulcer In the majority of cases 
it forms a papillomatous or cauliflower like growth, or it may be 
composed of nodules (Tig 275 ) A phimosis is usually present 
and covers the growth The end of the penis becomes greatly 
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mcreased in circumference and club like, and ifc is frequently 
impossible to draw back tbe foreskin in order to inspect the growth 
A less common form is an epitlieliomatous ulcer with irregular 
depressed base and indurated rolled o\ cr margin A rare form 
infiltrates tbe glans penis 

Extension takes place along the lymphatic channels or into 
the corpora ca\cruosa The lymphatics pass along the domun 



Vent *| Dap Formed ea pu* iponi o«am w h arrtbrt cot *o<J d *«ret«d op 

and sides of the perns to the innermost group of the horizontal 
groin glands which lie in close relation to the internal saphena 
\em and the femoral \em Lymphatic spread takes place com 
paratively early Kaufmann found that the glands were normal m 
only 8 out of 48 cases The fibrous sheath of the corpora cnernosa 
resists the invasion of the growth for a longtime but c\entually 
it is destroyed and in a few cases the cavernous tissue is invaded 
"Narrowing of the urethra may bo obscrv cd but the wall is rarely 
destroy cd Mcta3tascs to viscera such as the lungs and Uvet ate rare 
IEstologically the growth is a squamous epithelioma 
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Symptoms. — TV lien phimosis is present the patient complains 
of a purulent and sometimes fetid discharge, which is frequently 
blood stamed As already mentioned, there is enlargement of 
the end of the penis, which may assume very considerable pro 
portions (Fig 27G ) Only partial retraction of the foreskin is 
possible, and an irregular wartv bleeding mass 13 seen In the 
ulcerative form an epithcliomatous ulcer with irregular base and 
heaped up, sometimes irregular and warty edges, is seen The 



Ti wo new* of flump. The Mvrrcd torpor* nvemou end the Ionfer eorpui fponf omen 
conlf n nt the urethra ere seen. 

meatus of the urethra is m some cases invaded There may be 
difficulty in micturition Pam is usually absent until a late 
stage and when it appears is of a neuralgic character radiating to 
the groins and down the thighs Hemorrhage bey ond staining the 
purulent discharge, is exceptional Pamful erections may occur 
The lymphatic glands of the groin are enlarged at a comparatively 
early period Cachexia occurs late The duration extends over 
two, three or four years 

Diagnosis. — VI hen phimosis is present the fetid sanious dis 
charge and enlargement of the glans penis may lead to a diagnosis, 
but it may be necessary to slit up the foreskin before the nature 
of the disease is evident 
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If any doubt renmns i portion of the grow th should bo removed 
and examined microscopical I> 

Treatment — Radical treatment is indicated m all hot 
advanced cases It is contraindicated by cachexia visceral 
metastases and any considerable metastasis to the lymph glands 

Amputation of the penis — This may be performed by mean3 
of a flap or circular or elhptical incision A tourniquet (a rubber 
catheter) is placed around the base of the penis and a flap marked 
out on the dorsum of the organ extending on each side to half the 
ciicnmfciencc (big 277 ) This is raised from the tunica albu 
ginea and the skin of 
f — “ — — i the ventral snrface the 

corpus spongiosum, and 
the urethra ore cut across 
at the level of the base 
of the flap and the tire 
thra is dissected out 
(Fig 278 ) Ligatures are 
placed on the dorsal ves 
sols and tho principal 
arteries of the corpora 
cavernosa The tunica 
albuginea of the corpora 
cavernosa is united across 
the face of tho cut cov 
emous tissue (Fig 279 ) 
The dorsal flap is punc 
tured near its lower ex 
trcmity and the urethra 
brought through this opening split and stitched down The skm 
wound is then closed (Tig 280 ) In the elhptical incision the 
urethra is cut obhquelj and the skin united to the edge of the 
urethra all round This operation should be performed when the 
disease is confined to the glans penis or extends less than an inch 
beyond it The inguinal lymph glands should be removed by careful 
dissection. An alternative method of dealing with the inguinal glands, 
preferred by some is by means of a radium collar or deep X ray 
therapy boung as well as amputating the perns removes the 
fascia from that part of the shaft of the perns that remains 
Complete amputation of the penis, Thlepsch-Could oper- 
ation (Figs 281-82) — The patient isplaccdm the lithotomy position 
and an elliptical incision is made around the base of the perns and 
earned down along the middle line to the mid point of the pen 
neum A sound is placed in the urethra the scrotum is split 



Flip COTT in< rod of itomp «n<J irtlhrt appculnf 
thronlb open n f near b»«e of Bap 
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and the bulb exposed The urethra is cut across with about 
2 w of the bulb, and left hanging The suspensory ligament is 
cut across and the penis dissected downwards, the crura hem" 
detached from the rami of the pubes and ischium b\ means of 


Fig 279 — Complete amputation of penis (Thiersch Gould 
operation) 

Scrotum *pl t and ratraettd «ocit on Carried round base of pen • 

a raspatory The scrotum is brought together, and the urethra 
brought down to the perineal part of the wound, trimmed, and 
stitched to the skin The groin glands are then removed by a 
curved incision with the convexity downwards The dissection 
of the fat and glands proceeds from without inwards, and it may 
be necessary to ligature the internal saphenous vein 
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Total emasculation is sometimes performed, and consists in 
removal of the testicles nnd the penis 

Thulium treatment of ( tremoma of the pouts has been tried 



Tig 280. — Complete amputation of penis. 

Cnu« ilUu««l lwll» vjl t *nd wtlki <nl leton 


as an alternative to operation but Las, on the whole, proved 
disappointing 

Results, — GockI results arc obtained in suitable eases by partial or by 
total amputation of the penis combined with removal of the groin glands 
Of I0O cases Dellinger Barney found recurrence in 39 per cent in the first 
year and 1 6 per cent in the second and third years Only 12 per cent, of cases 
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akoncd KCumna tiler five Jc.rs Survivals of (Inn (o lr„ aeare arc not 
uncominpn, and sunnftls of twelve and twenty nine jenra arc also recorded 
L. G Lewis in tracing 31 casts of owraomi of the penis treated hv 
lounge technique, fou r d that 15 wen hung, $ could not U traced, and 
8 were deid Jn none of these cases had any recurrence of growth appeared 
in the stump Leighton reports that m 34 cn*rs treat* d siugjeaUy, partial 



Feni« tarn cJ iotrn »nd duaetted off rnbie jyiupbu • and ln*n£aUr 1 lament; dorial 
vend* I £ator*d, 

amputation was done in 3 cases, partial amputation with inguinal dissection 
in 5 cases, total amputation in 1 case, total amputation with inguinal dis 
section m 11 cases and total emasculation in 14 cases Fi\e of these patients 
have not been traced and 14 have died, 2 of the operation and three of 
recurrences, 9 lived from ono month to eighteen 3 ears, death beingdue to causes 
other than carcinoma Nineteen are living from six months to twenty fire 
years after operation 
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A patient who came under my cam ia well, without recurrence, six years 
after partial amputation of the penis with removal of epithehomatous groin 
glands In total emasculation for very extensive growths survivals without 
recurrence for one year, fifteen and eixteen months, and three years, lisvve 
been recorded 





Fig 282 — Complete amputation of penis. 

Ttn » bai been rtmoieJ | ifotsp of orclbr* U «eo 


Sarcoma and Evdotjielioma 

These growths are very rare Leguen found only IS recorded 
cases of sarcoma The growth is round-celled, mixed-celled, or 
apmdlc-celted, and melanotic sarcoma has been observed Lymph- 
glands, lungs, and liver are early involved Sarcoma is much 
more rapid m its development and course than epithelioma 
The enlarged glands may reach an enormous size A few cases 
of endothelioma have been recorded The results of operation 



z-xxxv] 


TUMOURS OF PENIS 949 


for sarcoma havo been Tory unsatisfactory, the majority of the 
patients dying within a few months 



Operation completed oretbr* implanted in per in tom 
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